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Elliott YR turbines may be furnished, when so 
specified, with carefully tailored, neat appearing, and 
readily removable jacketing, as in this installation. 


STEAM TURBINE DEP Ie 
JEANNETTE, PA. | 


Plants ot: JEANNETTE, PA. * RIDGWAY, PA. & 
AMPERE.N. J. * SPRINGFIELD, O. * NEWARK, N. J. 
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ADAPTABILITY =«.-: plant engineer wants 


turbines tailored to his needs—if he can get them. In the YR, he can— 
and without sacrifice of standardization. Permissible modifications cover 
the widest possible range. Actually, eight types of turbines are available 
on five basic frames . . . one basic design of governor valve, six elective 
types of governor . . . several types of speed changer, emergency tripping 
mechanisms . . . gland seal arrangement for condensing operation and 
for operation with gas . . . with these and a number of other modifica- 
tions practically any requirements can be met. a 


RELIABILITY @ tere is quality for which Eniott 
turbines have long been renowned. In the YR, this quality has been 
further enhanced by improving manufacturing facilities and details of : 
design upon which reliable operation depends. 


ECONOMY = to the operating saving in using a 
turbine practically built for its specific conditions, is the further direct 
saving in the reduction in stocking replacement parts due to the inter- 
changeability of wearing parts on all frame sizes. One of the benefits 
of standardization. 


REPUTATION-:«. high standing which Elliott 
turbines have earned everywhere is the best safeguard an engineer 
can have to sustain his selection of YR turbines. As one engineer said 
to another who had been having drive troubles, ‘‘Why don’t you put 
in Elliott turbines and stop worrying?” In this he voiced an opinion 
almost universally held. 


Whatever you want in a mechanical drive turbine you can 
get in a YR. Bulletin H-16 has all the details—write for it. 


STEAM TURBINES * GAS TURBINES * GENERATORS * MOTORS + CONDENSERS 


FEEDWATER HEATERS AND DEAERATORS.* SHEAM JET EJECTORS 
ENTRIFUGAL BLOWERS TURBOCHARGERS FOR DIESEL ENGINES 
CLEAMERS © STRAUNERS + FILTERS 
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Money Saving Steam Traps 
; with the Strainers Builf Right In 


. . » Now Available in Two Sizes 


FIRST=THE ARMSTRONG No. 880 
AND NOW -— THE LARGER No. 881 


VITAL STATISTICS 


No. 880 


No. 881 


AN ECONOMICAL steam trap for draining 


Pipe Connections Vy" or %" Yo" or Ya" small equi ment naturally has a small dis- 
. 150 pai 350 os charge orifice. When dirt or scale conditions 
Operating Pressure psig psig are bad it is recommended that a strainer be in- 
Capacity, Ibs. per hour stalled ahead of such a trap to avoid clogging. 
Either the Armstrong No. 880 or No. 881 
Height 5” 76 trap is a perfect answer for such a condition. 
Diameter a 5” In each the strainer is built right into the 
Weight 5 Ibs. 6 ibs. body, thereby eliminating a separate strainer, 


extra fittings and considerable installation 
labor. Best of all, these traps cost less than a 
standard trap plus a separate strainer. Look 
over your small trap applications and order 
the traps you need now from your local 
Armstrong representative's stock. 


a ARMSTRONG MACHINE WORKS 
: 810 Maple Street © Three Rivers, Mich. 


FOR COMPLETE DATA on correct 
STRAINER » lection and i of steam 

ike - traps for ony service or ony pres- 
sure, send for your copy of the 
36-PAGE ARMSTRONG STEAM TRAP 
BOOK, or see our Catalog in Sweets 
or Chemical Engineering Catalog. 
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Votes on This Shits 


Duct Sizing 


Any engineer who has had to wade 
through the conventional methods of 
calculating duct sizes involving friction 
factors, viscosity factors, viscosity in 
centipoises, density and all the other 
items that must be taken into account, 
will appreciate these two pages. They 
will give him his answer as accurately 
as he needs it for practical purposes and 
well within the limits of accuracy with 
which the pressure drops and velocities 
can be measured. 

The calculations for various sizes of 
ducts are reduced to 4 tables from 
which you read the multipliers A, B 
and C, put them in the simple formula: 
Flow = A X B X C and get your 
answer by simple multiplication or di- 
vision. 


Sunbury Station 


The new Sunbury Station of Penn- 
sylvania Power & Light Company is the 
world’s largest station burning pulver- 
ized anthracite. It contains two 75,000 
kw turbine generators at present served 
with steam by four boilers, but this 
station is now being enlarged and is 
planned for an ultimate capacity of 
about 500,000 kw. 


Capacitor Application Limits 


Engineers understand methods for 
correcting low power factor, but in a 
specific case it is not always easy to 
decide just how far to go either in the 
installation of capacitors or synchronous 
motors. 

It is from this standpoint that Mr. 
Stangland attacks the problem. By 
means of a nomogram (an alignment 
chart) he makes it possible for anyone 
easily and quickly to determine what 
the limits are in the installation of 
capacitors. 

Every operator of electrical equip- 
ment will find this article of interest 
and of value. 
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Gas Burning Diesel Cuts 
Power Cost 50 Per Cent 


This Diesel story describes a rather 
unique installation at Elkhorn, Wiscon- 
sin. It is probably the only gas-burning 
Diesel engine in Wisconsin, since nat- 
ural gas is not natural to Wisconsin and 
few pipe lines have been constructed. 

Installed in 1949 this engine has 
shown remarkable savings in fuel costs 
and cost figures are given in the article. 


Oakley “Colony” Power House 


Over the years the idea of centralized 
power plants to serve groups of fac- 
tories has frequently been discussed 
and a number of relatively small ones 
has been developed. The power house 
described in this article is owned and 
operated on a pro-rata basis by 7 man- 
ufacturers and has grown to a 300,000 
lb. per hour capacity. 

The story tells the development of 
the Colony Power House from smail 
beginnings to the present layout of 5 
modern steam generating units fired by 
underfeed multiple-retort stokers. 


The Practical Engineer 
and Electrician 


The P E & E Section this month has 
another fine article on refrigeration 
practice by George Holman. This time 
he describes in detail the precautions 
that must be taken in blowing down 
refrigerating systems. He tells it as only 
a good practical man can. 

How thick does it pay to insulate? 
Enough is not too much. There is an 
economic thickness of insulation that 
should be used on piping and other 
power equipment and this article shows 
how to determine that thickness. 

Mr. Paul Schmidt, this month, in his 
series of fuel oil, discusses the flash 
points of various oils and what these 
flash points should mean to the user of 
fuel oil. 
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RATINGS 
15 and 23 ky 
1200 to 7000 amperes 


Your G-E Sales Representative has 
complete information about isolated- 


phase bus runs. Ask him for a copy 
of GEA-5460, a 28-page publication 
that will aid you in planning your bus 
runs, or write to Apporatus Department, 
General Electric Company, Schenectady 5, 
New York 


11 of the 16 largest turbine-generators* 


POWER ENG 


GENERAL 


ISOLATED 
PHASE 
BUS RUNS 


BECAUSE General Electric isolated-phase bus runs are dust- 
tight and weathertight, and maintenance costs are thus 
reduced. 


BECAUSE the gasketed, hinged covers can be opened from 
either side. This feature cuts inspection time and costs by 
allowing access to the interior of the run from the most 
convenient position. Cover lugs release the cover without 
removal of bolts. The cover is swung open on either one 
of two sets of hinges. 


BECAUSE you receive G-E isolated-phase bus runs com- 
pletely assembled as a three-phase package, including run- 
ning ground bus. They are installed in a short time at 
lower predictable costs. 


BECAUSE vou have one source of responsibility when you 
order from General Electric complete co-ordination be- 
tween planning, engineering, manufacturing, and service 
facilities to give maximum savings efficiency to the 
customer. 


“Installed and planned, rated 6000 amperes and over. 


NEERING 
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PREVIEW 


NEW USE for sound to measure the velocity of 
water, was described by W. B. Hess and S. K. 
Waldorf, senior test engineers, Safe Harbor, Pa., Water 
and Power Corp., and R. C. Swengel, York, Pa., con- 
sultant, before the Middle Eastern District Meeting of 
the AIEE. They said their experiments by ultrasonics 
of a method of determining the velocity, originally 
devised by Mr. Swengel, appeared applicable to large 
bodies of water and may lead to applying the method 
to large scale measurements in the discharge of tur- 
bines at hydroelectric plants. 
* * * 
is leading the nation in the 
adoption and use of rubber in roads to reduce 
the costs of maintaining its highways, cut down traffic 
noise and increase riding comfort. 

A 5'%-mile, four-lane “rubber” highway, the longest 
of its kind in the world, was formally opened to traffic 
September 1. Heretofore, the use of rubber in roads 
has been limited to test sections ranging from 100 ft to 
1% miles long. 

The new “rubber” highway is on the old Boston Post 
Road, now U. S. Route 1, the main highway running 
from Maine to Florida. It extends from North Attle- 
boro, Mass., south to the Rhode Island State line. It 
was laid over an old and badly patched concrete base 
at an approximate cost of $200,000 and is constructed 
of a combination of asphalt and a new meltable rubber 
compound called Surfa-Sealz, developed by United 
States Rubber Co. Highway officials expect it to give 
at least twice as much wear as standard asphalt re-sur- 
facing material. 

* * * 


_ toward its 50th anniversary, Pioneer Serv- 
ice & Engineering Co. has prepared a 16-page 
booklet that traces its history and describes its present- 
day activities. It has designed and built public utility 
systems, office buildings, warehouses and other indus- 
trial facilities throughout the United States and Mexico; 
and it serves in consulting capacities on technical, oper- 
ating and corporate matters. It is an independent or- 
ganization, employee owned and employee managed. 

Copies of the booklet may be obtained by writing 
to Fred C. Kellogg, president, Pioneer Service & Engi- 
neering Co., 231 South La Salle St., Chicago 4, Ill. 

* * * 

Cae Institute of Technology has announced 


that examinations for ten Westinghouse scholar- 


ships worth a total of $28,500 will be given on March 


10, 1951. Examinations for the scholarships, spon- 
sored annually at Carnegie by the Westinghouse Edu- 
cational Foundation, will be given by the College 
Entrance Examination Board in all parts of the nation. 

The scholarships, worth $2,850 each, cover four 
years’ tuition and include cash grants in the freshman 
and sophomore years. Each year ten of these awards 
are given to highest ranking secondary school senior 
men for study at Carnegie in engineering, science or 
industrial management. The competition is opened to 
men who graduate in the upper quarter of their class 
between January and Pome 1951. 

Students who want to try for the Westinghouse 
scholarships must write Carnegie’s Chairman of Admis- 
sions in Pittsburgh for application forms before De- 
cember 1, 1950. 


ANY READERS of the article “Fire Your Gas 

Safely,” Power Engineering, September 1950, 
page 76, have asked for more details on the gas safety 
control system described in that article. It so happens 
that the Factory Mutual Engineering Div. of Asso- 
ciated Factory Mutual Fire Insurance Co., 184 He 
St., Boston 10, Mass., which originally developed the 
system, has recently issued a Bulletin No. 14.56, giving 
a great deal more detail of the equipment and its uses 
than could be included in our article. The Factory 
Mutual Bulletin includes details of the gas safety cocks, 
a number of diagrams of their application to burner 
systems, with and without pilots, and detailed direc- 
tions for testing the system. For copies of the bulletin 
write direct to Factory Mutual at the address indicated. 
They will be very glad to supply them. 

For engineers who have to mix into industrial furnace 
problems, the organization has another bulletin No. 
11.57 on Dowtherm Heat Transfer Systems; another 
14.70 on Flammable Atmosphere Hazards of Special 
Atmosphere Furnaces; and another 14.20 on Preventing 


Fuel Explosions in Gas and Oil Fired Industrial Fur- 


naces. 
* * * 


LLEN B. Du Mont Laboratories, Inc. announced 
the delivery this week of a color television system 
equipment to Paramount Pictures Corp. This equip- 
ment is the first production unit of the non-broadcast 
(industrial) high-fidelity system of which a develop- 
ment model was shown at the Institute of Radio En- 
gineers Convention in New York last March. Since 
that preliminary showing, Du Mont engineers evolved 
the system to its present commercial form and the 
equipment is now being produced and offered to in- 
dustry for applications in the non-broadcast field. In- 
dustrially, it may be used for the remote viewing of 
phenomena dangerous to personnel, or where, for prac- 
tical purposes, eye-viewing is not feasible. Scenes re- 
produced in full-color are essential in many applica- 
tions, while many times more effective in others. 


iv IT HAS not already been done, look for the De- 


partment of the Interior which will supervise power 
controls in any mobilization program to request power 
groups to suggest names of conferees to plan organ- 
ization of a power advisory council and establishment 
of a power controls agency. Consultants have been 
appointed to assist Interior Secretary Oscar L. Chapman 
as follows: C. B. McManus, president of Georgia Power 
Co.; Richard K. Lane, president of Public Service Co. 
of Oklahoma; Chandler W. Jones, president of North- 
ampton Electric Lighting Co. and assistant vice presi- 
dent of the New England Electric System; Daniel V. 
McNamee, Jr., vice president of George R. Cooley 
& Co. 

Edward Falck, Director of the National Security Re- 
sources Board’s Office of Energy and Utilities and 
former wartime director of OWU is an important 
figure in the group, and others are Robert Blum, as- 
sistant director of OEU; D. L. Marlett, of the De- 
artment of the Interior; Herschel Jones, chief of 
Reeantiie Power Administration’s branch of power 
requirements and former assistant to Falck at OWU; 
and Alfred C. Wolf, acting executive assistant to Chap- 
man for controls, 
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ONITORING instrument which detects unsafe 
temperatures in machinery, announces the fact 
and records the information, is about to emerge from 
the laboratory. This instrument was described recently 
in an AIEE paper by W. E. Belcher, Jr., of the Min- 
neapolis Honeywell Instrument Co. 

Its most predominant application is for continual 
checking of bearing temperatures in rotating machinery. 
Tube and boiler temperatures in central stations are 
also of prime importance. Speeds required here run 
from two to ten seconds per point and the systems re- 
quired are both total and selective logging systems. 

Other applications are for flue gas temperatures, 
atomic pile temperatures, catalytic cracking unit tem- 
peratures, flows in petroleum processing units, and strain 
measurement. The speeds of scanning required in these 
cases are generally slower than one point per second. 


* * * 


FORWARD step in the direction of standardiza- 

tion was taken when, on August 11, 1950, official 
information was released that most of the control man- 
ufacturers are able to supply flanged control valves 
conforming to the face-to-face dimensions shown in the 
attached table. This accomplishment is a result of the 
joint effort of the National Steam Specialties Club and 
the ISA. Full details are available from the latter or 
ganization: Address—lInstrument Society of America, 


921 Ridge Ave., Pittsburgh 12, Pa 


UNIFORM STANDARD FACE TO FACE DIMENSIONS 
OF FLANGED CONTROL VALVE BODIES--SUGGESTED 
BY THE NATIONAL STEAM SPECIALTIES CLUB 


| 600 Psi Sreel 


Size 125 Psi Irom Psi Iron 
Rashes 150 Psi Steel 400 Psi Sreel See Note 3 
See Nore | See Note 2 
7 & 
7% B's 
7% 7s 
97% 


137s \4 15 
20 
6 18 } 
8 22% 24 
Note | Cast iron bodies with 125 psi ASA BI6A-1939 
flanges, and steel bodies with 150 psi raised face 
ASA. BI6E-1939 flanges 
Note 2 Cas iron bodies with 250 psi ASA BI6B.1944 
flanges, and steel bodies with 300 psi raised face 
Bi6E.1939 flanges 
Note } Steel bodies with 600 psi raised face ASA BI6E 


1939 flanges 
* * * 


ECHNIQUES of Preparing Major BLS Statistical 

Series, a compact presentation of the methods by 
which the U. S. Labor Department's Bureau of Labor 
Statistics compiles its continuing series of figures, is 
now available in a 72-page Bulletin No. 993, from the 
Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C., at 40 cents a 
copy. The notes are written for the users of the ma- 
terial. The presentation is largely narrative, with in- 
cidental use of statistical formulas. The notes not only 
explain procedure but give an indication of the statis- 
tician’s problems in conducting specific surveys. 


HE ELECTRIC INDUSTRY is in even better 
shape to meet the present defense emergency than 
it was when the nation began to get ready for World 
War II, L. V. Sutton, Presidtnt of the Edison Electric 
Institute has reported to W. Stuart Symington, Chair- 
man of the National Security Resources Board. 

There will be plenty of power to meet the needs of 
the country, Mr. Sutton said, in his letter to the NSRB 
Chairman, provided that “no government limitations 
are imposed which would prevent the completion of 
the construction program now under way.” 

This year, Mr. Sutton told Mr. Symington, the elec- 
tric industry will have a total generating capability of 
67,500,000 kw, which is nearly double what it had at 
the beginning of 1941. The current utility construction 
program will add another 12,000,000 kw of generating 
capacity by the end of 1952. In addition, the country’s 
electricity production resources include 13,500,000 kw 
of generating capacity in major industrial plants. 

Nearly four times as much new generating equipment 
is on the power lines today as there was in 1940, Mr. 
Sutton noted. As of the present, he explained, 30,- 
000,000 kw of the industry's generating equipment is 
less than 10 years old, with all the advantages of 
economy of operation and relative freedom from me- 
chanical breakdown possessed by modern machinery. 
In 1940 only 8,000,000 kw had been installed within 
the preceding 10 years. 

This year reserves total 9,000,000 kw. They can, if 
necessary, generate more than 50,000,000,000 kwhr a 
year. A greater use of operating capacity through sec- 
ond and third shift operation of industry would make 
available at least another 50,000,000,000 kwhr a year. 
This would represent an increase of one-third in present- 
ly available energy from the resource we now have, 
and would enable us to nearly double our present use 
of electricity in major industries. 

In this connection, however, Mr. Sutton observed 
that the great reservoirs of unemployed and the idle 
industrial capacity that existed in 1941 are not available 
today. Instead, men and supplies for defense work 
must be diverted from non-essential industries. This 


shife will tend to reduce the demand for power for 
such purposes. 


* * * 


IQUE SYSTEM of pre-casting concrete foun- 

dation grade beams and curtain walls to speed 
construction and lower the cost of a large industrial 
plant has been announced by the Wigton-Abbott 
Corp., engineers and contractors. The process was first 
used on a large scale in the construction of the 17-acre 
plant being completed for the Continental Can Co. near 
Pittsburgh, Pa. 

All precasting was done on the site. Curtain wall 
slabs and foundation grade beams were formed by pour- 
ing concrete on a flat, treated concrete surface with 
removable edge forms. Steel inserts in the concrete 
were provided to facilitate handling and setting of the 
slabs and beams and for fastening to the columns. 

The beams were fitted between the piers to grade 
level and the slabs set atop the beams to form a curtain 
wall up to the first story sill. Slag was used as back fill 
against the grade beams to within six inches of the 
finished floor. The substantial savings made by elimina- 
tion of the conventional form work far outweighed the 
cost of handling and setting the precast concrete. The 
desired surface finish was readily obtained, and the 
cost of finishing precast slabs was considerably less than 
the cost of pointing up and rubbing poured-in-place 
wall after removal of forms. 


2 10% 12% 
11's 12% 3% | 


REDUCE costs 


ake that cost-saving step today. Lubricate your 
Diesels with Texaco Ursa Oils and note how much 
less fuel you use. Note, at the next scheduled over- 
haul, how clean your engines are, how free of 
harmful carbon and sludge deposits. Texaco Ursa 
Oils keep your engines really clean. 

Made especially for Diesel lubrication, Texaco 
Ursa Oils have outstanding resistance to oxidation. 
Their tough, protective lubricating films hold up 
under the severest operating conditions. Parts last 
longer. Engines run better, maintenance costs come 
down. 

Leading Diesel manufacturers approve Texaco 


Ry’ 
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Down go fuel 
consumption 
and upkeep 
expense when 
you lubricate 


your Diesels 
with TEXACO 
URSA OILS 


Ursa Oils and they are available in every needed 
viscosity. They are by far America’s No. 1 Diesel 
lubricating oils. In fact — 

More stationary Diesel h.p. in the 

U.S. is lubricated with Texaco Ursa 

Oils than with any other brand. 

A Texaco Lubrication Engineer will gladly show 
you how Texaco Ursa Oils can improve your Diesel 
operation. Just call the nearest of the more than 
2,000 Texaco Wholesale Distributing Plants in the 
48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


TEXACO Ursa Oils 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES — 


TEXACO presents MILTON BERLE on every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon. 
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WITH NEW ILLUMINATOR ON 


YARWAY FLAT GLASS GAGE... 


It's light! It's bright! It's right! You see 
instantly the accurate boiler water level in your 
Yarway Flat Glass Gage because the meniseus at 
water level stands out like a brilliant star... thanks 
to the new Yarway Type “M”" Illuminator. 


The Type"M" Illuminator is specially-designed 
to give maximum brilliance to Yarway flat glass 
inserts, and to spot the water level over its 
entire traverse. The superior penetration of its 
blue-white light cuts through extraneous light, 
dust particles in the air, and deposits on the 
gage glasses. Effective over longer distances. 


See Yarway products at the National Power Show, 
Grand Central Palace, New York, 
November 27 to December 2. Booths 65 & 66. 
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WATER LEVEL 


New or already-installed Yarway Flat Glass 
Gages may be equipped with the Illuminator. 
Yarway Illuminators may be installed in pairs 
on four-glass gages. 


Get in touch with your nearest Yarway office 
for further details on this latest Flat Glass Gage 
development, or write direct to... 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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TOR ATTACHED 
GLASS GAGE INSERT 
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NORTHERN VIRGINIA 


POWER COMPANY. 
RIVERTON starion | 


BR steam generwting nad Riley pulverioed 
coal equipment was eelected for the new Riverton 
Station of the Northern Virginia Power Co, Be- 
cause of the outstandingly satisfactory and effi- 
cient performanceof Rileysteam generating units, — 
Riley units are being installed by many of the 
country’s leading power companies, 

Users of Riley equipment will assure you that | 
you will also be very happy with Riley equipment 
and Riley’s handling of your contract, when you 
join the very definite swing to Riley by power 
and industrial companies. The performance of 
Riley equipment in plants warrants a thorough 
investigation of this ¢quipment by you when you 
are considering the installation of boiler or fuel 


~ STOKER CORPORATION, WORCESTER, MASS. 
Ph 


Chicago 
Hovston 


ait 
| 
q 
Cimcinmat: Atlanta New Orleans Memphis Lowts Kansas City Pav! 
Denver Set Loke City Los Angeies Portand Seattle 
BOILERS PULVERIZERS BURNERS - STOKERS SUPERHEATERS FLUE GAS SCRUBBERS 
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14,210 sq. ft. 
12,470 sa. ft, 
59,000 sq. ft. 
4,000 sq. ft. 
21,170 cv. fh. 
20,800 B.T.U, 
86.6% 


View of operating floor showing Riley pulverized 
coal feeders and burners, 


Northern Virginia Power Co., Riverton Station 
Winchester, Va. 
Sanderson & Porter, Engineers 
350,000 Ibs./hr. 1,100 Ibs. pressure, 900°F. 


COMPLETE STEAM 
GENERATING UNITS 


ECONOMIZERS WATER-COOLED FURNACES + STEEL-CLAD 
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| —_ | Pressure Superheater Ovtlet 875 psig. 
8 Boiler Surface 
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nnouncing 


new 
REPUBLIC Electronic 


See It! 
Operate It! 


VISIT BOOTH NO. 6 


NEW YORK 
POWER EXPOSITION 


NOVEMBER 27 — DECEMBER 2 


You are cordially invited to visit Booth No. 6 
to see—to operate—to inspect the new 
Electronic TELEMASTER Control which 
will be on view for the first time. Our 
engineers will be available to explain its 
many unusual features. The complete line of 
Republic instruments and controls will also 
be included in the exhibit. 
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aster Control System 


The new Republic Electronic TELE- 
MASTER Control represents a major 
advance in the field of automatic control. 
The TELEMASTER will remotely repro- 
duce, instantly and accurately, a position 
or a force— perform arithmetical and 
algebraic calculations—and can be used 
for multiple operations. Essentially it 
performs the function of a mechanical 
link through electrical and electronic 
means. It is applicable to all types of 
combustion and process control. 


In plants where distances between oper- 
ating units are great, the lags inherent in 
the compression effect of a pneumatic 
master system are appreciable. This effect 
is frequently sufficient to prevent reali- 
zation of the full benefits of automatic 
control. The Republic Electronic TELE- 
MASTER Control has no inherent lag, re- 
gardless of distance. This means that cen- 
tralization of operations can be achieved 
without any sacrifice of control perform- 
ance. Full details sent upon request. 
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| for your available coal 


you 
the right stoker 


re for your boiler design 


When you buy a stoker you want the type best 
suited to your specific requirements. You are sure 
of getting just that when you turn to Combustion 
Engineering-Superheater. Why? Because a back- 
ground of more than 20,000 C-E Stoker installa- 
tions (above residence size) makes available to 
you an accumulated experience unmatched by 
any other stoker manufacturer. 

In addition, Combustion offers you the most 
complete line of stokers available today ...a line 
that meets every requirement of fuel and load 
conditions. Therefore, as the manufacturer of all 
types of stokers, Combustion can give you impar- 
tial advice in helping you select the right stoker 

And at today’s cost of coal, getting the right 
stoker can pay handsome dividends. For in an 
average installation the cost of coal used in a year 


a for your load conditions 


exceeds many times the initial cost of the stoker. 
Thus the first cost of the stoker is soon absorbed 
by its saving in coal. 

Typical of the complete C-E line are the three 
stokers on the opposite page — Skelly, Type E 
and Spreader. Each represents an outstanding 
value in its respective field. Each reflects the prac- 
tical knowledge of fuels and operating conditions 
Combustion has gained through 60 years’ expe- 
rience in stoker design and application. 

Day in and day out, all over the country, C-E 
Stokers are getting operating results as good or 
better than those anticipated at the time of pur- 
chase. In short, they are the right stokers for the 
job they were selected to do. So the next time you 
are in the market for stoker equipment, talk it 
over with Combustion before you buy. B-372 


COMBUSTION ENGINEERING 


| | 
| : 
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SKELLY STOKER UNIT 


Approximate Application Range—20 to 200 
self-contained underfeed stoker 


A compact, 


clean pore 
avalanching ty 


boiler hp. 


available in designs for 
minous coal. An alt 
assures lateral distributi 
Cantilevet dump grates of non- 


ash removal. An integral forced-draft fan, 


rol, permits positive regulation 


feed through 


variable- speed transmission. 


equipment. Timken bearing 


Alemite 


equipped. 


SPREADER STOKER 


Approximate Application Range—! 50 


ducing 200,000 Ib of steam per hr, 


crossing stre 

in suspension and t 
surface is zoned for regulats 

All parts subject to wear are readily 
ment or replacement, 


when necessary- 


YPE E STOKER 


Approximate Appl 
cation R 


A single ange - 
le-retort —150 
bituminous stoker desi boiler hp. 


boiler hp. to units 
or more. 


n both dumping grate and 
rugged stoker is designed to 
eding and distributing mech- 
combined in @ compact 

o the furnace in criss- 

nes are burned 

e. Grate 


Rate of fue 


may be regulated overt a wide range and are readil 


automatic control. 


N m 
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4 ae = trol with provision for int ype. Air supply is under 4 4 bd 
f Stokers are available wi roduction of air over th zoned 
x with steam, electric fire. Type E 
is 
continuous discharge tYF H fe = 
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for power generation is this General Electric 
Station of the Oklchome Gas and Electric Co. 


| 
‘ 
> — “ne # 
3500 kw unit installed at the Belle Isle 
November. 195 POWER ENGINEERING—Chicago, ! 
° 


PRIME MOVER 


Three General Electric combustion gas-turbines—the first in America—have been 
placed in regular service. Full-scale production has begun on several basic designs, 
and in the next few months, more will be coming off the test stands in G.E.’s newly 
completed gas turbine factory. 

The efficient, reliable and profitable performance record of the units already placed 
in revenue operation has established the gas turbine as an important prime mover. 
It offers several unique advantages: Each unit is a complete plant in itself. It is small 
and compact, easily operated, and requires but a minimum installation investment. 

General Electric gas-turbine generators, rated 3500 kw and 5000 kw, are available 
to meet your requirements. They are backed by the experience that has given G-E steam 
turbines a position of leadership for more than 45 years. If you're interested in power 
generation, you'll want the facts about these new power plants. Write for your copy 
of bulletin GEA-5516, “Gas Turbine Power Plants,” today. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


Assembling compressor casings requires the supervision of experi- Though gas turbines require many components which may be new 
enced craftsmen. While many manufacturing experts will “grow up” te the power engineer, - heort of the unit is still the familior tur- 
with gas turbines, responsibility for producing the first units falls bine wheel. Desi iples established by steam turbine 
on the shoulders of men whe hove spent years building steam tur- experience, this twe-stege turbine rotor is given a final micrometer 
bines, turbosuperchargers, and jet engi Pp before bly in a new power plant. 


GENERAL ELECTRIC. 
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AMERICA’S New 


Feed Pump 


H's IS ONE OF THREE Allis- 
Chalmers barrel-type boiler feed 
pumps installed in one of the East's 
newest and most modern power plants 
Pump is 5°x 5", 12 stage unit with 
capacity of 227,000 Ibs/he (480 gpm) 
against 1750 psig head. The motor 1s an 
Allis-Chalmers 800 hp 2-pole machine. 

This ump was designed especially 
for the higher pressure ranges becom- 
ing more common in the newer plants. 
The internal split casing joint is held 


in compression by the full hydraulic 
pressure of the system assuring a leak- 
proof joint. are of single 
suction, back-to-back design assuring 
axial balance, Volute casing maintains 
radial balance. Expansion, especially 
for quick changes in temperatures, be- 
tween the inner and outer case is taken 
care of without the use of an internal 
flexible gasket member. The Allis- 
Chalmers pump brings this joint to the 
outside, Maintenance is easier. Leakage 


is immediately obvious so adjustment 
can be made before damage to the 
pump occurs, 

For more information on the new 
Allis-Chalmers barrel-type boiler feed 
pump, call your nearest A-C Sales Office 
or write directly to the factory. 470° 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALME rs® 


ALLis-CHALME 4 


Used i$ years, oil goes right back on the job 


in 18 years of operation, the original fill of 
NONPAREIL Turbine Oil was never removed from this 2500-KW 
turbine at the University of Michigan power house. Neutraliza- 
tion numbers always stayed below 0.07 mg. KOH /gm. Tests of 
oil samples showed no deterioration of the lubricant. 

Recently, the turbine was shut down for inspec- 
tion and general overhaul. Operators drained NONPAREIL from 
the unit and took a close look at the oil system. They found no oil 
deposits, no evidence of rust, and not a sign of corrosion. The oil itself 
was in excellent condition and after centrifuging it was returned 
to the turbine for continued use. 

You, too, can obtain such lubrication advantages. 
By switching to NONPAREIL Turbine Oil, you can eliminate oil 
acidity troubles and oil system maintenance once and for all. 
These benefits are not only indicated by the experience of others 
but are backed by the written guarantee you receive that NON- 
PAREIL will last as long as the turbine and that its acidity will 


“STANDARD OIL COMPANY (INDIANA) 


stay below 0.15 mg. KOH/gm. 

A Standard Oil lubrication specialist will be 
glad to supply you with actual case histories of utility opera- 
tions on which Nonpareil Turbine Oil has reduced lubrication 
costs as much as 68%. To arrange for his visit, write: Standard 
Oil Company (Indiana),910 S. Michigan Ave., Chicago 80, Ill. 


Turbine Oi 
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In any typical power plant installation, the difference in cost between the best pos- 
sible combustion control system and a “second best’’ system is less than the cost of the 
fuel burned in one week. 

The difference in performance, though it may be as little as ¥2 of 1% of fuel con- 
sumption, means a fuel saving every year of operation of two to four times as much 
as the difference in cost. 

Here is how it works out in three typical power plants, assuming 6,000 hours of 
operation per year and a life of 20 years—which is considerably less than the useful 
life of the average boiler, and using current average fuel prices—which are not likely 
to decrease within the foreseeable future. 


IN COMBUSTION CONTROL SYSTEMS 


Plant Cost $1,600,000 
Boiler Capacity—100,000 Ib/hr steam 

Estimated cost of simplified control system 20,000 
Estimated cost of best possible control system 25,000 
Fuel cost over a 20-year period, minimum 4,800,000 
Fuel cost over a 20-year period, maximum—not less than 6,000,000 


Saving on fuel by using best possible control, estimated at '/. of 
1%—from $24,000 to $30,000. 


CASE No. 1 


The thousands of Hagan Combustion Control Systems, installed in plants of all types 
and sizes, in all parts of the country, are your assurance that Hagan Control in your 
plant means maximum efhiciency with the ...aimum maintenance throughout the 
whole life of the boiler. Our engineers will be glad to provide full information. 
Hagan Corporation, Hagan Building, Pittsburgh 30, Pennsylvania. 
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CASE No. 2 


Boiler Capacity—500,000 Ib/hr steam 

Estimated cost of simplified control system é 40,000 
Estimated cost of best possible control system 55,000 
Fuel cost over a 20-year period, minimum Sill 24,000,000 
Fuel cost over a 20-year period, maximum—not less than 30,000,000 


Saving on fuel by using best possible control, estimated at '/2 of 
1%—from $120,000 to $150,000. 


100 


CASE No. 3 


Plant Cost $ 42,000,000 
Boiler Capacity—2,500,000 Ib/hr steam 

Estimated cost of simplified control system. 45,000 
Estimated cost of best possible control system 75,000 
Fuel cost over a 20-year period, minimum 120,000,000 
Fuel cost over a 20-year period, maximum—not less than 150,000,000 


Saving on fuel by using best possible control, estimated at '/2 of 
1%—from $600,000 to $750,000. 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSIORQ FORCE MEASURING DEVICES 
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Big boiler advantages 
up” NEW COST-SAVING 
BeW SHOP-ASSEMBLED UNIT 


H‘« at last is the ideal combination for efficient, low-cost “packaged” 


steam: the new B&W Integral-Furnace Boiler, Type FM. It combines 
the many advantages of factory-assembled boilers with the service-proved 
economies of B&W Integral-Furnace construction. It's delivered fully-equip- 
ped for immediate operation. 


Of prime importance is the fact that this new B&W boiler embodies design, 
construction, and operati 2 features that have made larger capacity Integral- 
Furnace units such a heavy favorite among industrial plants and central stations. 


Small and medium size plants, institutions, and commercial establishments will 
find this new unit the ultimate in low-cost heating and process steam-generation 
from 3,000 to 35,000 Ib. per hr. at pressures to 250 psi. Large plants, too, 
where space and load characteristics warrant, may end pl me several 
packaged boilers instead of a single “tailor-made” installation. 


Engineered, designed and built under a single responsibility, the new Integral- 
Furnace Boiler, Type FM, is backed by the same tradition of service satisfaction 
that has made B&W a by-word in low-cost steam generation for over 80 years. 


« Saves Erection Time and Cost 
cost-saving features | - Mest: wide Range of Services 


e Handles Quick Load Changes 
of the new BaW coming 


Integral-Furnace Boiler, | Maintenance 
TYPE Accessibility 


Suitable for Outdoor Service 
¢ Burns Oil and /or Gas 

Saves Fuel 

Saves Space 

* Safe, Automatic Operation 


Send for Bulletin G-72, detailing the many advantages 
of this new BE W creation in low-cost steam generation. 


The Babcock & Wilcox Company, 85 Liberty Street, New York 6, N. Y. 
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TAR performers excel because they are precise, 
accurate, dependable. 

Gariock Metal Packings give superior perform- 
ance for the same reasons. They are carefully de- 
signed by experienced Garlock engineers and accur- 
ately machined from metal produced to exacting 
Garlock specifications. 

You can depend on Garlock know-how and Garlock 
quality controlled precision manufacture—for superior Metal Packing 
metal packing performance. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


Gartocx 875 Gas Compressor Metal Packing 
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Packing 
7 —FOR SUPERIOR PERFORMANCE 
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“I am De Laval Cen- 
trifugal Force. I am 
expert at removing dirt 
and water from lubri- 

cating oil—either turbine lube or 
Diesel lube. And because dirt and 
water are the chief causes of lubricat- 
ing oil deterioration, I actually guard 
your power plant against trouble. I 
stop trouble where it counts — before 
it happens.” 


De Laval Centrifugal Force does 
its job thoroughly. The water is 
continuously discharged after being 
removed from the oil by centrifugal 
force, and the dirt is stored in the 
bowl, outside the zone where purifi- 
cation takes place. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St, Sen Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


De Laval Oil Purifiers offer still 
another advantage to plant operators 
—these machines have enough re- 
serve capacity to take care of a sudden 
emergency, such as a surge of water 
due to a leak. 
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This Bailey Boiler Control 
Panel insures high efficiency 
in the use of Fuel-Dollars ot 
a Western Chemical Plant. 


What's Your Fuel-dollar Efficiency? 


A dollar's worth of fuel has the same potential 
energy, no matter who's boiler it fires. But how 
much of the energy actually gets converted to 
a usable form depends on how you operate 


your boiler. 


That's where Bailey Controls can help. And, 
here's why, we believe, you'll get better fuei- 
dollar efficiency with Bailey: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer's recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control: we offer complete 


boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 
Sales-Service Engineers are located in more 


nbe 25 POWER ENG 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better fuel-dollar efficiency — for more 
power per fuel-dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey En- 
gineer to arrange a visit to a nearby Bailey in- 
stallation. We're proud to stand on our record: 


“More power to you!” 
A-109-1 
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FEED WATER 
PRESSURE 


LiQuid LEVEL FEEO PUMPS 
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* FOSTER FLOW TUBE 
(Gentile Patents) 
bin: revolutionary differential 


ucer for metering flow of 


equal or 
superior to 
primary elements in accu- 


racy 


PRESSURE REGULATORS 
VALVES... ALTITUDE VALVES. 
TEMPERATURE REGULATORS .. 
RETURN VALVES... 
SAFETY VALVES 


RELIEF AND BACK PRESSURE VALVES... 
FAN ENGINE REGULATORS.. 
FLOAT AND LEVER BALANCED VALVES. ..NON- 
VACUUM REGULATORS OR BREAKERS... 


* FOSTER 38-SV 


The revolutionary safety valve 
that has shattered all perform- 
ance records, Guaranteed ad- 


vantages: 
© Tight Seating 
© Consistently Accurate Pop- 
ping 
Minimum Blow-Down 


(can be held to as little as 
1%) 


Extremely Low Mainte- 
nance 


. CUSHION CHECK 
. PUMP GOVERNORS 


. STRAINERS. . . SIRENS 
FLOW TUBES 


* FOSTER AUTOMATIC VALVES 


The complete Foster line has 
always been noted for HIGH 
Reliability and low Mainte- 
nance. 

eee 


Make a note right now to see 
the Foster line in Booths 38 
and 39, it will pay you. And if, 
for any reason, you can’t get to 
the Power Show do the next 
best thing—drop us a line, and 
we'll send you a set of illus- 
trated bulletins, many of which 
will be available for the first 
time at the show. 
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Compact... short spool 
piece 
© Easy to Install . . . like a ia 
fitting 
© Reversible . . . reads flow 
in either direction | 
+ Low Head Lowe... ow 
main-to-throat ratio 1 
= 


THE NEED POWER 


A 


Virginia Electric and Power 

pany imstituted an expansion 
program in 1944 to more than double 
their electric generating capacity. 
These new power stations and 
extensions, three of which are 
illustrated here, are outstanding 
examples of efficient design for 
consistently reliable year-in, year-out, 
high-capacity performance. Facilities 
for this program, completed and in 
process of completion, will produce a 
total of approximately one-half million 
kilowatts. Design and construction 
are by Stone & Webster Engineering 
Corporation. 


. Chesterfield Pewer 
Station, first with an 
installed rated capacity 
of 50000 kw, has been 
extended with an addi- 
tional installed rated 
capacity of 60900 kw. 

. Recently completed 
Bremo Power Station 
extension, 60000 kw rated 
capacity. 

. Pessam Point Power 
Station where an exten- 
sien of 60,000 kw rated 
capacity is under con- 
struction. 


STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY OF STONE & WEBSTER, INC. 
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Gal Up to 30,000 Ib per hr 
for both small and medium size plants 


Faster Wheeler was building portable Water-tube Package Sieum 
Generators as far back as 1940. Today, mounting orders from 


tonnuctions and.ere adaptable to various fuel and firing 
Let us show you how te modernize your the Foster Wheeler 
ar at relatively BS cost. For further write... 


conrodamen 165 BROADWAY, NEW YORK 6, N.Y. 


whine 
“package. 
Foster Wheelet—first inthe design and fabrication 
Foster Wheeler Package Steam Generators are “doing the job.” 
etenomy in tne cost of steam production, refiect the broad 
background of Foster Wheeler industrial and central station ex- 
perience. They are easily installed by means of a few service 
FOSTER W WHEELER 


knowledge plus 4 
... these have given him the 


«faith in himself, 


The BIDDLE business was and is being built on the faith of its customers 
in our ability to supply high quality instruments and personal service. 

BIDDLE instruments enjoy the wide acceptance they do, because they have 
been dependable through long periods of service... They have been their 
own best salesmen. BIDDLE service files bear mute testimony to instrument 
after instrument that has served generations of workers... bas amortized its 
purchase price long ago... and upheld the judgment of its original purchaser. 
Price tags and “‘specs”’ can't possibly reflect the quality or performance of a 


fine instrument or the integrity of iss maker... 


JAMES G. BIDDLE CO. , 


1316 ARCH STREET—PHILADELPHIA 7, PA. 


Electrical Testing, Speed Measuring Instruments, Laboratory and Scientific Equipment — Established Since 1895 
MEGGER® INSULATION AND RESISTANCE TESTERS * MEGGER GROUND RESISTANCE TESTERS ¢ FRAHM® RESONANT REED TACHOMETERS * 
FRAHM RESONANT REED FREQUENCY METERS * JAGABI® TACHOMETERS AND SPEED INDICATORS ¢ JAGABI LUBRI-TACT® RHEOSTATS 
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It’s even coal distribution 


Two AE Perfect Spread Stekers recently 
installed by Marion Power Shovel Com- 
pany. The boilers, each of 38,000 Ibs. per 
capacity, are Wickes two-drum bent-tube 
type. Consulting Engineer, Frederick L. 
Smith. Send coupon for the complete story 
of this Power plant. 


that gives peak 
combustion efficiency 


AND 
PERFECT 

YOU BOTH 


SERVICE RECORDS prove that spreader stokers 
save money wherever installed. They burn almost 
any coal with remarkable efficiency, including the 
high moisture, high ash types. 

And the AE Perfect Spread Stoker is the best 
investment you can make in a spreader. Its feeder 
assures continuous, accurate coal feed, even when 
coal is wet. Its spiral overthrow rotor is unique 
and absolutely superior in distributing coal evenly 


over the entire grate. Then, too, the AE engineered 
cinder reinjection and adjustable overfire air sys- 
tem play important parts in assuring maximum 
combustion efficiency 

Perfect Spread Stokers come with either con- 
tinuous discharge, dumping or stationary grates. 
Capacities range from 8,000 to 500,000 Ibs. of 
steam per hour. Mail coupon for Perfect Spread 
booklet and the Marion Power Shovel story. 


American Engineering 
2408 Aramingo Ave., "philadelphia 25, Pa. 
Gentlemen: We are certainly interested in saving fuel 


dollars. Send booklet on Perfect Spread Stokers and 
the story on Marion Power Shovel power plant. 
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WATER 
TREATMENT 
SECURITY 


A Naleo Representative checks over one of “bis” | 
with the pleat Specialised trainin 
e@zperience make Nelew men your stali 
on all water treating problems in your plant. 


THE SYSTEM 


Warer treatment security for your plant—as Nalco interprets it— means 
that aside from routine testing, control, and required inspections, you can 
stop worrying, permanently about steam purity, scale, corrosion, or other 
difficulties which might be caused by fauliy water treatment procedures 
and chemicals. The Nalco System goes beyond a cursory survey and an 
order for chemicals. Your plant becomes the personal responsibility of 
your Nalco Representative; and he is backed by the entire facilities and 
personnel of the National Aluminate Corporation — nearly 600 skilled 
individuals who believe that effective industrial water treatment is up to 
Nalco standards only if each Nalco System plant is getting exactly the 
right treatment for the specific water, equipment and operating conditions 
involved. A postcard or letter will bring you further details on Nalco 
Water Treatment Security... Check on it today. 


NATIONAL ALUMINATE CORPORATION 
6224 West 646th Place Chicago 38, Iilinois 


Canadian inquiries should be addressed to 
Alchem, Limited, Burlington, Ontarie 
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HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail 


WATER CONDITIONS 


101 bp wat 

pp Bulletin W-212-B7 Utustrates and 

explains com: y's Hot-Z system of er 

water conditioning, disc the advan- 
is 


process 
ton Pump end Machinery Corp. 


Tihustrated in full color and in 
& non-technical manner, ts bookiet 


Water Treatment Guidebook— 
103 Twelve-pp BR 551 covers the 


Speed Contrel Valves—Bulletin 
105 


stainless. 

Mueller. 

109 Come — explains 
and illustrates the and oper- 

etion of a new valve which simple 

and inexpensive system for accurately con- 

trolled spraying of lubricants onto open 

alide surfaces other 

areas. Sk show how 


generating, tranerniasion 
eovers generation, “distribution and 


motor control, and voltage reg- 
ulation eq i$ are covered. Allis- 
Chalmers 
133 illus- 
lnetrumentation 


titled, “Continuous Record of 
trical Power Increraes Em - 


deacribes 
and rapid measurement of useful 


195. 
television and eq Em- 
is placed on equipment for indus- 
maintenance, a 
tton ae There are 
stings of standard 
electronic tubes, test 
stabilizers, transformers, relays, 
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less steel and affording the easy sccensi- 
; bility and other advantages of the open 
yoke design—formerly not available in 
1 orthing- 
102 Water Conditioning Manual—Three with & x om yeactive power to 
3 enemies of profit comtral—ecale, cor- overloading of generators. Tells how by J 
rosion, and algae-end how they can he using certain thermal converters and euto- 
i 3 record of the power output of individual ‘ 
shows the reasons for the development of RLECTRICAL ‘Dive Hones : 
ne scale in water lines and boilers, tells how to-Date Power Equipment—Bul- well Regulator Co. 
corrosion is aggravated and attacks 110 25861500, 28 pp, briefly pre- 
how sigac senting products coramonly used on power 112 For Electronic Equipmen( 
j eration are steam and hydrsulic turbines, ij — 
| 
: every need—explaining why various water classification 
troubles occur and how they can be elim- OrmMe-s, 
inated. Tells what types of treatment are *‘#tions and 
required to prevent ecale formation, cor- 
rosion, foaming and enbrittlement in bail- 
fines, surbine scale for- 
rbines aux 
mation and corrosion in feedwater heaters, Use this CARD for information on ADS and NEW PRODUOTS also _ 
het and cold water lines, cooling systems 
and washing equipment; carbonate de- : 
a posite in filter bed; algae growth and red i" : 
ments for lime-soda soft- 
é Operation by Valve—Eight- 
104 pp Bulletin V-11 features a poppet 
: type multiport valve for manual, semi- ae 
automatic or fully sutomatic operation of 
company’s water softeners or water filters. 
operation of ‘the valves and how 
they contribute to gg 
val softening described and 
Valves, 
2 pictured are electric control panels for — : 
automatic and semi-sutomatic softeners. 
Hungerford & Terry, Inc. 
VALVES 
miicrometer graduations end suitable fur 
air, water, or oll control cor to 
2% psi and temperatures to Tiue- 
controlied flow from and free flow 
to cylinder and photos of the 
n¢ering 
Solenoid Valve Handbook — Cat- 
106 alog 23, 72 pp, describing an ex- 
vensive line of solenoid ited valves 
‘or automatically controlling the flow : 
Opent devoted to 
ng are - 
: unformation, selection tables 
and Gow charts. Otber sections cover 
vafety shut-<@ and manually reset 
valves, and packed solenoid 
a valves full pipe area, packlews email) 
nized types, two- and 
7 three-way pilot com: valves, four- 
d way valves and filters and strainers. 
; Prices on all standard valves are given. 
Aulomatic Switch Co. 
1 07 Corrosion Resistant Valves—Techui- 
eal Information Bulletin 5, 4 pp, 
; introduces a line of small alloy steel valves 
with motded Teflon seats, outside stem 
threads and union bonnet construction. 
Stresses corrosion resistance, toughness and 
ves, 
cludes Steel Products 
2 Co., Ine. 
08 Valves — Lius- 
trated 510, 4 PP. gives con- 
struction and cperating on 
wag diaphragm control valves made of stain- 


FIRE SAPETY 


Air Foam tor Fire 
booklet 


ta 

— Tweil of 

113 Ulustrated fire fighting Describes air foam, :nethods 
epplication photos, dime drawings, of application, high and low e. pansion 
dale and isometric drawings cf company’s ‘types of foam compound. tons and 
M series of electric commectors. The operating charecteristics for Sve sizes of 
mobile and stutionary 

and used primarily for hee’ and installations 
duty end power cireuit with ~ oa types Mig. Co. 
rated at 3 amp. Cannon rie 
ment Div.. Cannon Mig. Corp. 

Synchronees Condensers and How 117 new edition of 
114 te Use Them — A doscripucn of os of Plammabie Liquids, Gases 
manufacturer's synehronous condensers, and Solids,” one of in- 
the proper use of which revulte .n greater dustry’® most suthoritative reference 


and in 


and hydrogen-cocied condensers 
to meet NEMA. ASA 
AIRE standards. Standard features 
these unite are given together with a de- 
seription of the electrical and mechanical 


Breakdown Testers— 
Ubustrates and de- 


INSTRUMENTS AND CONTROLS 


ecribes 13 models of h-potential ingula- 

breakdown testers obtie and semi- 118 improved Hand Tachometer — The 
types included have capacities advantages of a tachometer, which 
rom 960 va te kva, with test voltages from shows at s glance mechine speeds, 


3000 to 30.000 v a-c. Uses include insule- 


tien breakdown testi motors, gener- thie 4-pp illustrated 
atora, insulated power lines, and other test- 
ing applications. Associated Reerarch, Inc. Co. 


using the Oscilico- 
tracer, an inexpensive instrument designed 
to “convert an oscillograph into an oscil- 
loscope.” Tells bow the instrument iets 
you trace repetitive 


accurately 
of ca oacilio- 


24-pp man 
the basic of industriss 
Defines 
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syster 
tem, fundamental tenets 
installation, and baale 


mercury bu! 
of echanical control 


terials used in the treatment of water 
discussion wuch features as sccuracy 
wide range, 


tproof operation. Diagrams 
proportional control 
picel arrangements 


Guide to Pump Selection— 
(Continued on page 140) 


‘4 
tons er counters, 
eytiema, techiiica Allied 116 or tors, Catalog 390, 28 pp. ts Ulustrated with 
chas saly Discussea main 
Yea, COmtrols and strainers, gives capac- 
7 ity and Gow date, also dimensions and 
7 . ts. Case example probiems are cited 
users select the correct type ané 
sise regulator. Gpecial sections of the 
booklet treat thermostats, desuperheaters, 
AM electrically -comtrolled’ reguia' strainers 
tmsuiation resistance testing can be 
ss button job i told in 4-pp Bulletin 
2 ~ accvracy and other 
meri company's testers; gives specifica- 
cos tin Gre prevention, ite Key feature & As As Your Mame-- 
4 air. table of more than 650 fammabie mate- 
ir industrial planta, 121 Thats what this » illustrated 
4 for each the chemical formula, Pim 4 
pereture, other 
data — lists 
ale starting than materials peper or in 
autotransformers and starting motors are ered. Engineering Ditv., record 
ait Mts. Co tory Mutual Pire Insurance Companies. gram. Spectiics 4 
i r Waters, Inc. 
115 
122 us emperature o= 
inetrus 
age, are stressed tems and disting.isues between them. 
: bulletin. Discusses Describes eight ways of responding to tem- 
specifications. perature, five ways of putting that 
sponse to work, and nine of company’s 
4 basic instrument types. Discusses the in- 
fluence of the 
of control of 
rangements, and ranges and calibrations 
con ves in 
q Void i= 6 months ure of air supply, {llustrated with 
ENGINEERING and line drawings. Pully 
Your Tide... operation of the locks and con- 
a have the manufac trol and lists thetr applications for various 
a types of equipment. Swartwout Co. 
send without obit Your Company 
F information or bulietina Name 12472 Aveié Broken Crankshafts—A 
cated by the following plicable to gasoline, ond con 
engines descri pictured 
Chemical Feeders—Twel Bulle- 
4 125 tin 20-Gi4 presents Three = 
hr, eecers ne a 
4 (it you preter delivery at your home also fill below) 
show how «a 
j mensional dala “omega aachine Co. 
construction tures close- : 
‘ coupled pump and motor—the Ele: 
2138 140B This pump a single 
; shaft = unit 
assure permanent alignment, avail- 
able in from 10 to at 
127 letin 1001 contains a full 
4 tiom,. cross section drawings, capacities, 
rating tabies and dimensions of company’s 
i ' Type GS pump. This pump ts designed to 
= | factory service and exchange plan— 
4 all parts except bare pump casing are con- 
pump are 
itystrated. Delaval Steam Turbine Co. 
138) 
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“Wheeler Oval Circulation 
Stear: “onerators was placed 
in service in May 1948 ate 
lorge midwestern refinery- 
tt has been in successfy! 
operation eve; since and | 
has proved its ability t¢ 


in a boiler of conver» 
tional circulation. 


Evidence of the 


ing acceptance of 
Foster Wheeler Dual Ci 
culation Steam 
is demonstrated by rece 
additional orders from 
both the and 
ery industries. 


Write fore copy of Bulletin B-50-1) 
which covers the principles one 


a 


MAINTENANCE PROCEDURES and lower 
maintenance costs are important features of this 
brand new line of large motors. One man can per- 
form all routine maintenance procedures, including 
opening up the motor for cleaning. Bearing surfaces 
are not exposed to abrasive grit and dirt during clean. 
ing operations. 

The appearance of this new line of large motors re- 
flects the advanced design and fine workmanship that 
goes into their manufacture 

A well-braced, sturdy fabricated steel frame with 
cast-iron end brackets rigidly support and protect 
working parts. Ventilating openings are large to pro 
vide adequate cooling air at low velocities with result- 


ant low sound level. 


Wide Range of Sizes 
These new design Allis-Chalmers drip-proof and 
splash-proof squirrel-cage induction motors are built 
in sizes from 60 hp at 300 rpm to 1500 hp at 1800 
rpm. Ask your Allis-Chalmers representative to show 
you the details of this exceptional new motor or write 
for Bulletin 05R7542 


How's This for Accessibility 
One man can remove the end brackets and air baffles and 
reach right inside motor with his vacuum cleaner or air hose. 
Bearing remains sealed against abrasive dirt throughout the 
cleaning operation. 

Large air discharge openings with removable louvers al- 
low plenty of room to get in with an electric drill for dowel- 
ing and bolting the motor to the base. Plenty of room to 
reach up back of the stator core for cleaning. A379 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 
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“Puzzle for experts 


There is no need for “cutting 

\and trying” on the job to 

_-~ make a prefabricated piping 

sub-assembly fit perfectly. Prefabricated miles 
away to exact dimensions and specifications these 
pieces of piping are links in piping systems which 
may carry steam up to 2500 p.s.i. and 1050°F. 
Grinnell integrates the many factors in this 
complex, highly technical assignment in one 
organization of specialists. Major economies 


eo 


result from this single responsibility which in- 
cludes interpretative engineering, metallurgical 
research, compliance with code requirements, 
manufacturing drawings and specifications, pro- 
duction schedules, purchase of materials, special- 
ized facilities, skilled personnel, control of quality 
and rigid inspection. 

You'll find it to your own best interests to draw 
upon Grinnell’s century-long, specialized experi- 
ence in power, process and industrial piping. 


GRINNELL 


Grinnell Company, Inc., Providence, R. |. Branches: Atlanta * Billings * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
Los Angeles * Milwoukee * Minneapolis * New York * Ockland * Philadelphia * Pocatello * Sacramento * St. Louis * St. Paul * Son Francisco * Seattle * Spokane 
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Special stedies of unusual 
mrotiems such graphitua 
sure long life and 


. > 


Special Machine makes first 300.0. Corrugated 


Alloy Piping... 


he first 30-inch O.D. chrome-moly corru- 

gated piping was recently formed on the 
unique device shown here. Totaling some 90 
feet over-all, eight pieces comprise the complete 
order. They are for the major part of the ex- 
haust-steam line from a topping turbine in a 
main power station of a metropolitan utility 
in the East. 

Beyond physical size itself, the major prob- 
lem in fabrication was to preclude cracking, a 
defect much more apt to occur in forming 
chrome-moly than in working either carbon or 
carbon-moly steels. Through carefully con- 
trolled incremental heating and su 
compression on a specially built machine, the 


Metallergical researct by 
recognaed specialists who 
have made major contribu 
un this held 


corrugations were formed, giving the final 
corrugated piping five times the flexibility of 
plain piping. 

Specific know-how in incremental heating 
was to a large degree responsible for the success 
of this operation . . . this and an extensive 
background in the fabrication of alloys. Over 
the years special alloy fabricating methods have 
been developed by Kellogg engineers, who have 
been entrusted with such recent innovations in 
power piping at the first HT-HP stainless steel 
installation and the fabrication of piping for 
the original 1050°F. station. 

Knowledge of such special techniques is 
among the advantages utility companies gain 
when they specify M. W. Kellogg HT-HP power 


Equipment for accu 


Quality coatrel, devised by | 


metallurgical experts, embrac- 


Complete facilities for the fab- 


ocanon of products from 


Tep welding performance in 

retety analy rng stresses in pip shops and un the held by weld. 

ag and providing unique forgings to spec ers accustomed working 
dev 


ing forming, heat treating and 
data fot cast be metalic ander X-Ray checks non-destructive resting 


The M Kellogg Company ( Subsidiary of Paliman, Incorporated )—Ofices in New York, Jersey City, Buffelo, Los Angeles, Tulsa, Houston, Toronto, London and Paris 
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ZERO SILICA - ZERO HARDNESS - ZERO CARBON DIOXIDE 
ZERO TOTAL IONIZED SOLIDS 


Evaporation, { 


High-pressure-boiler feedwater — passed once through a single 
bed of AMBERLITE ion exchange resins—is free of silica, 
hardness, carbon dioxide . . . of essentially all ionized solids. 


No fuel is consumed, no heat is lost, no shutdowns for 
cleaning are needed. The cost of equipment—and of its 
operation—is low. The treated water contains less than 
one-tenth of one part of ionized solids per million 


parts of water—no matter how poor the quality of 
your raw water supply. And alkalinity is... 


But we're getting ahead of our story. 


Here’s a better way to tell it. First, clip the coupon at the bottom of this 
page, fill it in, and mail it to us. When you've had a chance to read the 
booklet, ask your consulting engineer or manufacturer of water condi- 
tioning equipment how AmBERLITE Monobed deionization can insure the 
life and efficiency of your high-pressure boilers. Or, if deionization in one 
ion exchange unit doesn’t quite suit your special needs, ask him how 
high quality water can be produced by various combinations of AMBERLITE 
cation and anion exchange resins, operating in separate units. 


ROHM HAAS COMPANY 
comes El FOR INDIAN Washington Square, Philadelphia 5, Penna. 
Please send me your new 16-page booklet, 
ROHM ¢ HAAS COMPANY Monobed Deionization”. 


THE RESINOUS FPROOUCTS 
Woshington Squere Philadeiphio 5. Po 
The Products was ‘ermeriy [be ( Chemica! Company 


AMBERLITE is @ trade-mark, 

& Reg. U.S. Pat. Off. and in 


| 
: fog 
4 
«* Ps 
, 42) 
4 
November, 1950—POWER ENGINEERING—Chicago, 


NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 


ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 
in making requests use the no-obligation, postage-paid card pages 35-36. 


1—SHOP-ASSEMBLED BOILER 


For unit shipment, is ready to plece, 
hoot up end operete 

Developed to reduce the cost and time 
of installation, the Type FM Integral- 
Furnace Boiler is designed for small 
and large industrial and processing 
jants, commercial buildings, schools, 
Reantinte laundries, dairies. Even larger 
plants having few skilled boiler opera- 
tors may find it advantageous to use 
several of these shop-assembled units, 
company points out 

The new unit comes in standard sizes 
for loads from 7,000 to 25,000 Ib of steam 
per hr, at pressures to 250 psi. It is a 
water-tube boiler with a completely 
water-cooled furnace. It can be set cn 
a concrete floor or concrete corner 
blocks, and moved from one location to 
another, if required. Installation con- 
nections are limited to fuel, electricity 
water, steam and stack 

The boiler has push-button start and 
stop and automatic controls for han- 
dling load variations. It's described as a 
fast steamer” capable of coming on the 
line quickly and readily handling sud- 
den load changes. Firing may be by 
oil, gas or combination oi! and gas, and 
fuel changeover is easily made. This 
boiler can also be used outdoors. The 
Babcock & Wilcox Co 


2—FISHTAPE PULLER 


ls combination tool for hand or pres 

surited pulling jobs 
Combining the conventional hand 
puller with a detachable pressurized 
puller for difficult jobs, the Little Giant 
pulls from top, sides and bottom and 
can be adjusted to pull at any angle 
with any length of stroke. The con- 
trolled automatic gripping and releas- 
ing action during operation is intended 
to keep the fishtape from kinking or 


snapping out. Sawtooth holding edge 
fits standard outlet boxes, gutters and 
switches up to 8 in. The puller has a 
reversible hand grip for either left or 
right hand operation. Mallasch-Brandt 
Engineering Co. 


3—SILVER PLATING POWDER 


For on-the-job pleating of high amper 

age electrical connections 
Cool-Amp, developed for improving 
continuity of electrical service and re- 
ducing maintenance time, offers a quick 
solution to the problem of heating due 
to oxidation. It is pointed out that even 
on connections where overheating is not 
apparent, this plating powder can pre- 


vent losses too small to create notice- 
able heat but big enough to accumulate 
into a real power loss 

The powder deposits a coat of silver 
that won't peel off and will provide 
cool maximum conductivity for copper, 
brass, or bronze contacts, company 
states, and is harmless to the user and 
easily applied. The only equipment 
needed is a sharp steel wire brush or 
*brasive cloth clean rag and water 
Coverage is 6000 sq in. to the pound and 
a 1 lb bottle costs $11.50. Cool-Amp Co 


4—TEFLON GASKETS 


Offer high heat resistance, also tough- 

ness and durability 
For industrial uses this manufacturer 
fabricates Teflon in both solid and 
jacketed gaskets. The Korda-Clad, a 
Teflon-jacketed gasket now available, 
incorporates a seamless, one-piece ma- 
chined jacket of Teflon to assure a 


€ 


perfect seal and a heavier wall of Teflon 
on the inside diameter of the gasket 
to give added strength at the point of 
strain. It comes in hard, medium and 
soft grades, suitable for metal and non- 
metallic flanges, and in sizes from % 
to 6 in. ID for ASA or special flanges 
Chicago Gasket Co 


5—GEARSHIFT DRIVE 


Incorporates both primary and sec- 
ondary gear reductions 
The Type R3AC gearshift is designed to 
individually motorize and drive ma- 
chinery requiring low range of selec- 
tive operating speeds, combined with 
high radial load capacity. The drive is 
a compact combination of a 5 hp, 1200 
rpm integrally mounted electric motor 
and a four-speed sliding gear transmis- 
sion having selective primary gear 
ratios of 4.15, 3.15, 1.85 and 1.00 to 1, 
and a secondary gear train with 11 
optional ratios from 2.25 to 1 to 1.00 to 
1, providing a choice of output speed 
combinations from 123 rpm to 1140 rpm 
Over-all dimensions including stand- 
ard 5 in. output shaft extension are 
31-1116 in. long, 12% in. high and 18% 
in. wide. Drive operates on polyphase 
a-c power supplies of standard frequeri- 
cies and voltages below 600. The Lima 
Electric Motor Co 


6—POLE TYPE TRANSFORMERS 


Are finished with longer-lasting three- 

coat mice-base paint system 
The life of the finish on these pole-type 
distribution transformers has been more 
than doubled by a three-coat paint sys- 
tem, according to company. Called the 
‘Coastal Finish.” each of the three coats 
functions cooperatively with the others 
to withstand the oxygen, acids, salts 
and alkalis found in seacoast and indus- 
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trial atmospheres. The three-coat sys- 
tem is baked on the same as standard 
finishes, but a modification of the sys- 
tem air dries, and can be used to patch 
a transformer in the field should its sur- 
face be damaged. 

Each coat has a special function. The 

rime coat—applied after the metal has 

m cleaned and treated with phos- 
phate solutions—contains zinc chromate 
and iron oxides to provide a coat that’s 
flexible for thermal expansion and con- 
traction and resistance to salts, acids and 
alkalis. 

The intermediate coat, mica flakes in 
a vehicle of modified phenolic and alkyd 
resins, provides further resistance to 
heat and chemicals and acts as a shin- 
gled roof effect to ward off moisture 
and oxygen. It also enhances the heat 
stability of the paint. The third or final 
coat screens out ultraviolet light from 
the sun, enhances the resistance of the 
other two coats to corrosive elements. 
Westinghouse Electric Corp. 


7—FLOW CONTROLLER 


Is designed for high accuracy and 

fast response, low maintenance 
In this automatic controller, flow rate 
is measured by company’s Magna Clutch 
Flow Meter which utilizes a frictionless 
magnetic coupling between the float 
and the pen and control mechanism. 
High accuracy is credited to the large 
float and long float travel and to the 
frictionless design. To this is added the 
sensitive pneumatic controller equipped 
with adjustable automatic reset and 
proportional band ajustable from 0 to 
175 per cent. There is no stuffing box, 
and O-ring manometer seals are used. 
The manometer is accessible without 
disconnecting pressure piping and the 
float, which is removable, is the only 
moving part. Penn Industrial Instru- 
ment Corp. 


8—HYDRAULIC MOTOR VALVE 


Is ruggedly-built electro-hydraulic 

type for open-and-shut control 
The Sarcostat is designed for automatic 
operation by thermostats, pressurstats, 
liquid level or flow controls. As a shut- 
off valve in an inaccessible location it 
can also be actuated by push button. 
It handles steam, water, oil, gas or air, 
and is suitable for remote control, by 
hand or thermostat, on steam or water 
branch mains for space heating sys- 
tems. Gradual opening action is pro- 
vided to protect piping, quick closing 
to prevent overheating. 

The valve operator, actuated by hy- 
draulic power, operates single seated 
valves up to 1% in. or double-seated 
valves to 4 in. at 125 psi. When full 
thrust is used, standard valves will open 
in 60 sec and close in 10 sec. They're 
available with adjustable stop for par- 
tial throttling. Bodies —available in 
single-seated, needle, piston or double- 
seated types—are brass or iron with 
union or flanged connections. Two wire 
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You do it less often 


by using Dependable Quality 


CRANE VALVES 
That’s why 


more Crane Valves 
are used 


than any other make 


«this valve likes tough throttling jobs 


—And for durable, maintenance-free 
service, it’s typical Crane quality. The 
plug-type disc and seat construction in 
Crane No. 144%2P’s utilizes the tough- 
est combination of metals found in 
150-Pound brass valves. Extra wide 
seating surfaces give high resistance to 
damage by “wire drawing” or foreign 
matter. Crane disc taper is precisely 
correct for accurate flow regulation. 


Whether you need throttling valves or any 
other type, you'll pay less in the long run 
by insisting on Crane Quality. Get a dem- 
onstration by your Crane Representative. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Hil. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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nermally closed for connection to 100 v 
a-¢, @ cycle current. Sarco Co., Inc. 


9—SINGLE STRAP CLAMP 

Simplifies making lateral pipe con- 

nections to branch and main lines 
This clamp utilizes taper sealing—the 
use of shaped molded rubber and oil 
resistant type gaskets—to effect a leak- 
proof seal. A principal feature is a 
wedging action of the resilient gasket 
which develops partly from hydraulic 


tightening of the strap nuts. The taper 
idea was developed for use on 
pipes but is now in 
light wall steel pipes 
saddies are used to 


seal 
asbestos-cement 
for 


Extra-wide are 


= within the pipe plus moderate 


tavoid extreme pressure commonly used 
ito seat metallic type gaskets. Smith- 


Ine 
10—PLASTIC SEALER 
For threaded joints 


gesketed sur- 
feces; is fast setting, flexible 
Leak Lock sets much faster than many 
wlastic-type sealing compounds, accord- 
ing to manufacturer, and this quick set- 
ing feature keeps liquids and gases 
rom pushing through the compound 
vefore it has set. It forms a tough, rub- 
very film that flexes with vibrations 
nd stays plastic enough to permit easy 
Bina ause of the high resistance of its 
»ly-hydroxylated plastic base to me- 
hanical stress and chemical breakdown, 
sak Lock is applicable for use with a 
ide range of + and solvents 
ts dielectric properties enable it to be 
Msed as both sealer and insulator. Avail- 
ble in tubes and cans. Highside Chem- 
cals Co 


11—COMBINATION METER 


For electrolysis, corrosion and cath- 

odic- protection testing 
The new Model B-3 Multi-Combination 
Meter is small, compact, and low priced 
as compared to company’s previous 
Model M, although it has a low range 
of 2 mv and mirror scales 3.9 in. long 
Accuracy is given as 1 per cent. 


November 


With this meter practically al] meas- 
urements encountered in electrolysis, 
and corrosion investigations and cath- 
odic-protection testing can be made. 
By use of a selector switch, the two 
high-sensitivity d-c instruments can be 

into a variety of measuring 
circuits for measurement of potentials, 
current, resistance and soil resistivity. 
Internal batteries can be used to supply 
and control current for test purposes. 
Voltmeters or voltmeter and ammeter 
can be used separately or simultaneous- 
ly. Polarity reversing switches are pro- 
vided for both current and potential 
measurements. Instrument is mounted 
in a case, weighs 13 lb. M. C. Miller. 


12—FORGED STEEL TRAPS 

Are built for high-pressure, super. 

heated steam service 
These inexpensive, small traps are 
suitable for steam pressures to 500 |b 
and total temperatures of 800 F, and 
have % or % in. pipe connections. An 
addition to company’s Super-Silvertop 
line, they're made with head and body 
of forged steel to withstand shock and 
explosions. Internal parts are stainless 
steel and valve and seat are of Ander- 
loy. Traps have recessed gasket to 
prevent blowing out. 

Available in two types, No. 340 is 
installed straight-in-line or as an elbow, 
affording quick installation. Type No. 
60 has inlet in the bottom and outlet 
connection in the top for a vertical in- 
stallation. Both types have guided 
bucket for valve closing. V. D. 
Anderson Co. 


13—ROLLER TAPE 

For accurate, one-man measurement 

vertically. horizontally, around curves 
This lightweight unit is reported to 
permit accurate measurements from 
inches to almost unlimited lengths by 
a single individual. R tape face 
on rim of wheel indicates measurement 
in fraction of inches up to 2 ft, and 
an automatic counter clocks measure- 
ments in feet and cycles of 100 ft. In 
operation, an audible click is made for 
every 2 ft measured and a bell — 
at the 100-ft mark. The handle 
lapses down to 8 in. when not in use 
The unit costs $17.50. Rolatape, Inc. 


14—DiESEL ENGINES 
In 700 to 2080 Bhp capacities with 
speeds of 257 to 375 rpm 
Designated the Series 700, these engines 
are intended primarily for stationary 
service such as electric power generator 
drive, pumping service on oil or gas 
pipe lines, municipal water pumping 
service, but they are also suited for 
diesel-electric main propulsion drive 
and direct reversing propulsion drive in 
marine service. The engines are four- 
cycle, 17-in. bore, 20-in. stroke, and 
available with six and eight cylinders, 
normally aspirated or superchar 
The Series 700 was designed to re- 
place company’s Models VM and VG 
and increase the power range while 
reducing the size and weight per horse- 
power. Welded construction of bed- 
mes frame and cylinder housing is a 
eading factor in the modernization pro- 
gram. The Baldwin Locomotive Works 


15—ELECTRONIC FLOWMETER 
Is designed to handle difficult prob- 
lems of flow measurement 
This instrument is described as espe- 
high for measurement problems 
high capacity, corrosive liq- 


uids, acids, gases and liquid oxygen 
It comprises a flow sensing unit with a 
dynamically balanced rotor and magnet 
rotating within a non-magnetic housing 
and an external pickup coil connected 
to an electronic integrator or totalizer 
or both. 

The housing of the sensing unit is 
usually a standard AN fitting no larger 
than the line into which it is installed. 
Fluid passing through the housing 
turns the rotor at a speed determined 
by velocity of the liquid and pitch of 
the rotor blades. A cylindrical Alnico 
magnet with the rotor sets up a rotating 
field which generates a-c current in 
the pickup. Frequency equals rotor 
when magnet is two-pole; a four- 
pole magnet provides twice the fre- 
quency. A single shielded wire conducts 
a-c current to an electronic unit which 
either integrates it into d-c current for 
operating a _ rate-of-flow meter, or 
counts and totals the cycles on an elec- 
tro-mechanical counter of the Veeder- 
Root type 

According to manufacturer, practical - 
ly no maintenance is required for the 
sensing element—its plastic bearings 
are self-cleaning, corrosion resistant 
and dimensionally non-critical—and the 
only limitation to foreign materials in 
the flow is the size which can pass 
between rotor blades. 

Eiectrical impulses produced in the 
sensing unit are conducted to a com- 
bination electronic integrator and total- 
izer housed in a lightweight case. 
Standard sensing unit sizes range from 
™% to 3% in. Units up to 1% in. size 
have standard male flared tube connec- 
tors; larger sizes have flanged fittings. 
Potter Aeronautical Co. 


16—MULTIPLE FEED OILERS 

Offer manual or automatic solenoid 

control of | to 20 feed outlets 
These oilers deliver a measured quan- 
tity of oil to multiple bearing points 
that require frequent and dependable 
oiling. They are mounted above the 
highest point to be lubricated and heavy 
or light oils are fed by gravity from a 
large reservoir through individually ad- 
justable needle-valves and through cop- 
a or Neoprene tubing to the various 

arings. Occasional refilling of the 

single large reservoir, feed adjustments 
and operating of starting and stopping 
the flow of oil are controlled from one 
central point. Reservoirs are Pyrex or 
Lucite in pint, quart or 2% qt capac- 
ities. Trico Fuse Mfg. Co 


17—ADJUSTABLE SPEED MOTOR 
Has pre-set speed device for achiev- 
ing « fixed speed 
Company's ACA Motor (a-c adjustable 
s ) is now available with a me- 
chanical follow-up control for achieving 
a fixed pre-set speed. This new device 
is designed to enable the predetermined 
speed to be set manually by a knob 
either on the motor or at the end of 
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a flexible cable 10 or 15 ft away. The 
speed adjustment can be made while 
motor is at standstill] or running 

In operation, the mechanism acwuates 
a pilot motor which drives rotating 
brushes around the commutator to a 
position corresponding to the setting of 
the speed adjustment knob. A stop 
or automatic slow-down returns the 
brushes to the lowest speed position 
without disturbing the original setting 
When the ACA motor is restarted the 
brushes again come back to the pre- 
selected speed. Smal! and Medium Mo- 
tor Divs., General Electric Co 


18—RATIO TOTALIZER 


For combining control signals or pres- 
sure in any desired ratio 

With this handy device you can com- 
bine two or more control signals or 
pressures to produce a single output 
loading pressure. It may be used to 
add, subtract, multiply or divide control 
signals in computing circuits or intro- 
duce proportional hand action, rate 
action, or automatic reset, separately 
or in any combination, in control cir- 
cuits. Two or more totalizers may he 
connected pneumatically to secure com- 
bined characteristics of rate action 
proportional band, automatic reset 

The standard model has four pres- 
sure chambers arranged in opposing 
pairs and acting through non-metallic 
flexible diaphragms on the ends of a 
balance beam. The fulcrum of this beam 
is adjustable, giving beam arm ratios 
from 1:1 to 16:1. This corresponds to 
a proportional band of 25 to 400 per 
cent when used as a regulator 

Any of the input chambers may be 
replaced by an attachment to load the 
balance beam for measurament of a 
mechanical force; chambers may also 
be modified by tension springs or metal 
bellows on loading elements 

Successful use of the tutalizer is re 
ported in process control, central sta- 
tion and industrial power plant reg- 
ulation. The unit is 9% in. long and 
pressure centers are 6 in. apart. Maxi- 
mum adjustment range of fulcrum is 
‘% in. Hagan Corp 


19—REPAIR KIT 


Contains phenolic plastic cloth, plas- 

tic metal, and solvents 
With the Phenolic Plastic Kit you can 
repair breaks, dents, holes, scratches in 
wood, metal, plastic, glass or fabric, ac- 
cording to company, and no heat, flame 
or special tools are needed. You simply 
sand the area to be repaired, apply the 
phenolic plastic cloth, and spray or 
brush on the plastic metal. This dries 
quickly and the surface is then ready 
for any desired fit:ish 

The kit is suggested for quick repairs 

of roofs, furnaces, plumbing; for stop- 
ping leaks in boilers, pipe lines; for 
tightening loose nuts, screws, handles 
Kit costs $595. The Pioneer Chemical 
& Mfg Co 


20.-CARTRIDGE REFILLS 


tn three types, for handling various 
oi! purification problems 
Longer refill life, thorough oil purifica- 
tion and trouble-free performance are 
claimed for these interchangeable cart- 
ridge refills, company’s Types MC, MF 
ami S. They're designed to remove 
either solids or products of oxidation 
or both 
The MC is a woven cotton bag con- 
taining 15 Ib of Cranite, processed ful 


lers earth. Oi] passes through 2% in 
of Cranite surrounding the center tube 
in addition to a layer of felt and a 250 
mesh monel screen covering the center 
tube 

The MF is a perforated metal basket 
lined with woven cotton sock material 
and packed with Palconia, a cellulose 
filtering medium. Oil passes through 
the cotton sock and 2'% in. of cellulose 
around the center tube in addition to 
felt center tube cover to remove solids, 
abrasives and scale 

The low-cost Type S contains 4% Ib 
of Palconia packed in cotton sock ma- 
terial. Its performance is said to be 
comparable to that of the Type MF in 
removal of abrasives and scale. Fiber 
center tube simplifies disposal of spent 
cartridge as entire unit is consumed by 
burning. Honan-Crane Corp 


CATALOG 
LIBRARY 


This monthly list of the latest standard cate- 
logs and is designed to aid the 

taining his permanent cate- 
log file of engineering date. The items 
listed, unlike those under Helpful Bulletins, 
will appear each month except for additions 
and deletions determined by space require- 
ments or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon 
in requesting these copies. 


ELECTRICAL 


Power Factyr Correction— Examples 
201 illustrating basic considerations in 
the improvement of system power factor 
are contained tn Bulletin 0587465, 4 pp. It 
points out economical and operational ad- 
vantages of improving plant power factor 
and advisability of keeping the load power 
factor up to 0.8 lagging or higher, and tells 
how the effects of low power factor can be 
nexpensively corrected by the judictous 
use of synchronous motors or a synchro- 
nous condenser Allis-Chaimers Mig. Co 


Synchronous Motors High speed 
202 synchronous motors are described in 
4-pp bulletin PB 5600-1. The bulletin is 
packed with descriptive matter and photo- 
graphs explaining features of the motors 
rotor and stator. Mechanical modifications 
also are illustrated. Elliott Co 


Lew-Speed Synchronous Motors— 
203 GEA-5332, 8 pp. illus- 
trates typical installations of efficient high - 
power factor, constant-sepeed drives, de- 
scribes their construction features, and 
indicates mechanical modifications and 
performance data. Covers three-phase and 
two-phase motors in company's "600" series 
with frame sizes of 6184 and larger and 
ratings from 20 to 15,000 hp. Photos show 
detall of stator and rotor design. General 
Electric Co 


Care of A-C Rotating Equipment— 
204 To promote intelligent and consist- 
ent maintenance of electrical machines, 
company has published Bulletin 05R7417 
which is a series of articles by Fraser 
Jeffrey Contents of the 2%4-pp booklet 
cover preventive matntenance and machine 


21—CHECK VALVES 


With O-ring seal, are available in 
sizes ranging from \/p to | in. 
Formerly produced only on a custom 
basis, Circle Seal Valves are now of- 
fered in two models for standard and 
very low pressure systems; both are 
poppet type using an O-ring seal. Ab- 
solute sealing, and minimum flow re- 
sistance for pneumatic and hydraulic 
systems are among features stressed. 
The valves are designed to provide 
quick opening and positive closing at 
extremely low pressures. Opening pres- 
sures as low as 1 psi differential in 
standard types and 4 in. water column 
in the low pressure types are reported, 
and poppets close at zero flow before 

return flow starts. 

The operating principle utilizes a 
synthetic O-ring of Buna between 
conical surfaces on poppet and valve 
housing. As line pressure works against 
outer periphery of the O-ring, increased 
line pressure increases the sealing pres- 
sure. The poppet load is carried by a 
metal shoulder in the valve housing. 
In open position, fluid flows around the 
streamlined poppet to afford good flow 
characteristics with low pressure drop. 
The spring retainer, which serves as 
poppet stop, has ample ports to allow 
full flow under surge ‘conditions. James- 
Pond-Clark 


repairs, and include such subjects as dry- 
ing moist insulation, measuring insulation 
resistance, bearing clearances and proper 
machine applications Machine repair 
chapters include data on stator coil and 
slip ring rotor repairs, balanci of rotat- 
ing equipment llis-Chalmers Mfg. Co. 


INSTRUMENTS AND CONTROLS 


205 Control Linkage--General Specifica- 
tion CA942, 16 pp, presents control 
linkage for company’s control drive and 
also contains engineering price data. Ex- 
plains and illustrates flexible control de- 
sign drive levers, driven levers, connecting 
links, bearings and shaft and cable, also 
rotation over 90 deg Includes he!pful 
suggestions on selecting linkage and illus- 
trates several typical arrangements. Balley 
Meter Co 


206 Boiler Water Level Control — Bul- 
letin 487 describes completely the 
installation of boller water level control 
equipment at the Blackhawk Generating 
Station. Wisconsin Power & Light Com- 
pany. Photographs of the installation are 
presented as is a schematic layout of the 
entire station. Northern Equipment Co 


207 Instrument and Control Panels — 
Bulletin 773, 8 pp. explains how 
company’s panels are made and where they 
are used. All operations of fabrication are 
discussed and illustrated—layout, cuttiag, 
drilling, welding, fitting, painting, wiring 
Particular features like electric clocks, 
pressure gages, transformers, name plates, 
push-button stations and signal lights are 
discussed. Also includes many photos of 
panel installations. The Hays Corp 


208 Remote Reading Flow Meters—Data 
Book 702, 32 pp, fully tllustrates and 
explains flow measurement problems and 
offers suggestions for their solution. Meter 
bodies, differential devices and reading 
instruments are fully described and a spe- 
cial section is included on wide range and 
reverse flow. Republic Flow Meters Co 


What's Going On Inside?--Sight 

indicators for insertion into pipe 
lines carrying oll, steam, water, cooling 
liquids are described in Biilletin DD, 4 pp 
Covers both cylinder and window types, 
gives sizes and prices. Also catalogs gage 
glasses, tubing, other sefety equ pment 
Ernst Water Column & Gage Co 


210 Flow Meters—Bulletin 400-F2, 8 pp. 
features company's meter for meas- 
urement of steam, air, or gas flow in 1 or 
In. pipe lines, and designed for insta!- 
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Sunvis 900 Oils are unsurpassed in quality outstanding service. Experience shows that : 
as turbine lubricants. They offer you the under normal operating conditions Sunvis 
insurance of freedom from deposits such as 900 Oils are good for the life of your turbines. 
sludges or gums, as well as immunity from For further information, call or write your 


rusting and corrosion. nearest Sun Office. 
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eapiains 
cusses ita adv 
ifeations and 
charts and capecity tables pullders-Provi- 
dence, Ine 


211 Paeumatic Metering Element Com- 
pany’s pneumatic machine used as 
the metering element in the measurement 
and control of steam, gas and liquid flow, 
liquid level. pressure differential and sim- 
ear applications, Ulustrated and de- 
scribec as to application and 
characteristics, in Bulletin 2150 


end operation of the machine are neve 
in full color drawir Dimensional, order- 
ing data included agan Corp 


For Practical Men--That's the title 
21 of this 24-pp pocket-size booklet 


weeenting insulation testing in simple 
anguege Packed with maintenance hints 
it explains electrical insulation, tells how 
it can be tested and what makes it 

bed It describes the Megger insulation 
tester and justifies its cost in terms of 


long rum economy and prevention of shut- 
downs. Discusses the Megger as a troubie- 
shooter out ite functions and 
telling how to get the most out of it 
Theres also « chapter on handling wet 
equipment. James OG. Biddle Co 


Liquid Level Indicators Twenty-pp 
213 Bulletin WO-1823 ls company's new- 


pointing 


ly published edition covering liquid lieve! 
indicators and auxiliary attachments for 
remote indication of liquid level in bollers 
feed water heaters, storage tanks Discusses 


eye-level readings afforded, accurate indi- 
cation of changes and other advantages of 
the indicators Autiliaries describ d in- 
clude eutomatic control unite for ope ation 
of distantly located alarm signal lights, 
horns or electric switches. Provides 
od construction and operating details 
netallation suggestions, dimensions, app!i- 
cation diacremsa, p'ctures of tyn ca! inetal- 
lations ordering data. Yarnall-Waring Co 


21 Flow Tube Cataiog 80. 4 pp, pre- 
sents engineering data on a hew 
primary element for measuring, regulating 
and controlling fluid flow. Tells how these 


flow tubes are designed and how they func- 


tion and discusses their advantages. In 
cludes test results covering their use on 
high main line velocities, medium to low 
main line velocities and steam and con 
deneate vapors Foster Engineering Co 


218 Equipment General Cata- 
log 001, 30 pp. ls devoted to measur- 
ing and control equipment for water and 
sewage works, power and processing in- 
Gustries Catalog illustrates and describes 
im detall: venturi tubes and meters, con- 
trolliers, gages, Manometers, pitot equip- 
ment. Includes capecity tables, dimen- 
sional data, specifications, layout drawings 
Simpiex Valve and Meter Co 


VALVES, TRAPS, PIPING 


216 Piping Materials Catalog Corrosion 
resistant valves and piping materiais 
in illustrated circular No. 320, 
32 pp. Contains information on manufac- 
turer's complete line of valves, fittings, 
fabricated piping and pipe coils to meet a 
wide range of corrosive conditions. Listing 
includes both photes and cutaway draw- 
ing of models. complete specifications, sizes 
and prices Includes a description of alloy 
metals used and a corrosion qnestionnaire 
Also included are condensed recommeda- 
tions on the selection of piping materials 
scoording to service requirements as well 
ae @ pietorial chart showing basic types of 
valves with names of their parts. Crane Co 


are covered 


Valves Bulletin Catalog Section 
217 12-M describes various ¢ of 
company's cast steel pressure- bonnet 


valves. Information on choosing 

sige vaive for your service is given in one 
page of the booklet under the title, “Cor- 
relation of Vaive Sige and Pressure Drop.” 
Design and construction advantages of the 
valves are given and tables of pressure and 


temperature ratings. Detalles of in- 
cluding operating mechanism, body design. 
disk piston. an other features are ex- 
plained. Dimensional details are given in 


tabular form accompanied by dimensional 
line drawings Edward Vaives, Inc 


General Service Valves — Bulletin 
218 16 pp. describes and tilus- 
trates the design and construction of com- 

quick-operating valves, explaining 
their application to biow-off service and on 
fire protection chemical process. soot 
biower, water column biow-down, and 
other types of pipe line. Included are tabies 
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219 Unions and Fittings 
Catalog SO covers manufacturer 
line of unions of all types, elbows, tees 
Ottings It describes and llustrates specia! 
construction features and other advantages. 
Also Lllustrates all equipment offered, 

with sizes, current price 

E. M. Dart Mfg. Co 


220 More Data on Strainers—In response 
to demand this revised edition, Bul- 
letin 8-203, 6 pp, contains greater and more 


Ulustrated with photos of 
strainers and screens used in them, it ex- 
plains function of the strainers and pro- 
vides material specifications, pressure and 
temperature data, dimensions and prices. 
Also tells how to install strainers and re- 
place screens. Yarnall-Waring 


221 Weldin. Fittings and Flanges —Ca 
log and Engineering Data Book ait, 
& 262-pp manual, provides compiete dimen- 
sional data, weights and prices on com- 
pany'’s welding Attings and flanges. The 
engineering section contains practical, tl- 
lustrated information coverin: welding 
fittings and flanges under varying cond:- 
tions of temperature and pressure, location 
and materials processed. Discusses their 
use in different piping systems 

A section is devot to welding fittings 
and flanges in special metals and alloys 
The technical section covers properties of 
ipe, rating of pipe. fittings and 

ine expansion and flexibility, support and 
anchorage of piping and flow fluids 
Distribution of this catalog is limited to 


major users of industrial piping. (Please 
include your tithe when requesting it.) 
Tube Turns, Inc 


222 Steam Traps and Temperature Con- 
trols Here is a comprehensive cata- 
log comprising many of company’s bulle- 
tins on steam traps and related equipment, 
including an lUlustrated steam trap chart 
for easy selection of the right trap for 
each application. Provides data on ler 
steam traps, air eliminators, thermostatic 
steam traps and air vents, inverted bucket 
steam traps, temperature regulators and 
cooling controls, steam and water mixers, 
thermostats and strainers. Generously 
lustrated with photos, draw- 
ings, catalog contains full dimensional mg 
application data, prices. Sarco Co., 


223 tulustrated catalog. "Wo 


describes five types of thermostatic steam 
traps for pressures to 225 ib; expansion 
steam traps for pressures to 250 Ib; weight- 
operated traps for steam, air and gasoline 
service, pressures to 1500 Ib; cr po 
ated steam traps for ae to 650 

and also steam. air and age 

Includes capacity tables, inetallat dia. 
grams as well as a discussion of typical 
copmentione, and a section giving data, 
narts and formulas for determining 
proper size trap. W. H. Nicholson & Co 


22 on Fittin, 

Catalog wf-1950, 
with working information on manufac- 
turer's seamless carbon steel weldi fit- 
tings and forged steel flanges. In addition 
to presenting standard schedules with 
their specifications, list prices and sizes, 
this book gives information on dimen- 
sional tolerances; American standard fla 
facings with dimensions; thread standa: 
and service pressure 
ratings. physical and chemical require- 
ments for flanges, nuts and ; plus 
simes and wall thicknesses of weldi fit- 
tings stocked in other metals such as 
stainiess steels, Inconel, —y nickel or 
Monel, aluminum, deozid red brass 
Grinnell Co., Inc 


This 


s and Flanges 
PP. is packed 


How to Choose and Use Air Traps 
225 Bulletin 202, 4 pp, describes manu- 
facturer’s complete line of air traps, cover- 
ing their selection and installation for 
automatic drainage of moisture from com- 
pressed air intercoolers, aftercoolers, re- 
celvers, separators, and drip points. Tlus- 
trations of the various airtrap models, their 
applications and how they work are also 
presented. and physical data and prices 
included. Armstrong Machine Works. 


Rubber Expansion Joints — Eight- 
226 pp Bulletin AD 137 tells about the 
application, construction, styles, service 
and advantages of the company's line of 
rubber expansion udes 
information and «a of dimensions 


NEERING- 


Chicage 


for Severe Service — This 
bulletin describes and illus- 

specially developed for serv- 
lees involving severe abrasion and corro- 
sives, and for use in suction and discharge 
service. Photos and sketches illustrate the 
flange and its parts. Builetin also covers 
a flexible rubber pipe for use with abrasive 
or corrosive material. as well as an acid- 
and corrosion-resistant duct, listi solu- 
duct will handie. Goodall Rub- 


BOILERS AND AUXILIARIES 


complied in a handy reference table, Tech- 
nical Data Card No. 113 A. It lists pres- 
sures in pounds per square inch for seam- 
less and electric resistance welded carbon 
steel tubes or nipples for different diam- 
eters and gages of tubes conforming to 

Z specifications. Chart is punched for 
binding. The Babcock & Wilcox Tube Co 


Dowtherm Vaporizer—Bulletin No 

48-2, describing manufacturer's Type 
“A” Dowtherm Vaporizer tells how this 
unit is designed to evaporate Dowtherm in 
such a way as to provide dependable oper- 
ation at maximum temperatures, discuss- 
ing its construction edvantages in detail). 
It is illustrated with p of the vapor- 
izer and includes a dimensional drawing, 
vaporizer chart and s ifications. Also in- 
cluded is table showing general properties 
of Dowtherm “A.” The Wickes lier Co. 


Tube Expanders—Bulietin 380, 8 pp. 
230 covers manufacturer's line of tube 
expanders for maintenance of high pres- 
sure boiler tubes, superheaters, econo- 
mizers, circulating tubes, steam generators 
and like equipment. Various models are 
illustrated by photo and described as to 
application. omas C. Wilson, Inc 


Bent Tube Boiler Data-—-This 20-pp 
231 booklet is filled with engineering 
drawings of recent installation of com- 
pany’s Class VL boilers, designed for adap- 
tation to limited space conditions in plants 
having diverse steam requirements. Text 
covers main design features of these bent 
tube boilers. Henry Vogt Machine Co. 


Steam Generators—Engineering data 
2 2 on manufacturer's coal, oll, gas or 
combination fired package units for gener- 
ating steam up to 35, ib per hour is 
presented in Bulletin PG-49-13, 12 pp. In- 
cludes dimensional data and drawings, « 
discussion of design features and drawings 
illustrat firing arrangements. Foster 
Wheeler Corp. 


Tube Cleaners — Bulletin 
233 R10; R-105 presents air and water driven 
rotary tube cleaners and cleaner acces- 
sories. Illustrates several models and heads, 
discussing special features. Also includes 
data om motors and hose for use with 
cleaners. Roto Div., Elliott Co. 


HEATERS, HEATING 


Tubular Heat Exchangers—Bulietin 
234 916, 32 pp.. describes present designs 
of the company’s tubular heaters, coolers, 
condensers and heat exchangers and their 
distinctive features. The various ty 
shells, tube bundles, stationary he and 
floati heads are explained. An additional 
helpful feature are tables of the charac- 
teristics of tubing, the thermal resistance 

tubes and pipes of many different 
metals and alloys, and the specific et 
and pounds per gallon corresponding to 
degrees Baume and API. Also presen are 
charts of specific heats of midcontinent 
erude olls and for a MTD formula 
th correction factors for other than 
countercurrent conditions. The Griscom- 
Russell Co. 


Water Heaters—I)lustrated 6-pp Bul- 
235 letin 70, Section I, on instantaneous 
type water heaters contains detalled capac- 
ity and dimension tables for two-pass. 
four- and six-pass designs. with tube 
bundles removable for inspection. A typi- 
cal piping hook-up for installation of these 
heaters is shown. Also included are instruc- 
tions for heater selection. engineering data 
to determine boiler capacities required for 
heating water. and a chart to determine 
pipe sizes for any steam flow at most pres- 
sures. Davis Engineering Corp 


(Continued on page 116) 
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YOUR STEAM BOILER IN STEAM BOILERS 


DEARBORN POLYAMIDE ANTI-FOAM NO. 659 
WILL REDUCE FOAMING IN ANY WATER 


These high-speed motion pictures graphically illustrate how TWO VALUABLE 
Dearborn Polyamide Anti-Foam reduces foaming. At the left, 
incompletely treated water forms an almost solid pattern of BOOKLETS 
small bubbles. At the right, immediately after the intro- 
duction of Dearborn Polyamide Anti-Foam No. 659,the pros WRITE FOR COPIES 
duction of fewer and much larger bubbles shows complete 
control of foaming. For information on Dear- 
Excessive foaming in steam boilers is the cause of needless born Polyamide Anti- 
delays, shutdowns and expense. Dearborn Polyamide Anti- Foams, write for Bulletin 
Foams produce purer steam . . . eliminate scale formation in No. 5008. And for a 
feed lines, enclosed heaters and economizers . .. prevent complete description of 
carry-over of suspended or dissolved solids which may foul Dearborn Industrial Water Treatment and 
equipment and spoil materials ... condition sludge...are Engineering Service, write for Bulletin No. 
compatible with other treatment. $000. The coupon is for your convenience. 
If you use steam in your plant, investigate Dearborn Poly- 
amide Anti-Foams. Dearborn, serving industry since 1887, 
brings you a complete water treatment and engineering serv- 
ice. This broad experience is at your disposal, whatever your 
needs in water treatment. 


Dearborn Chemical Company 
Dept. PG, 310 South Michigan Ave., 
Chicazeo 4, Ul. 
Gentlemen: Please send: 
( ) Bulletin No. $008—Dearborn 
Polyamide Anti-Foams 
( ) Bulletin No. $000—Dearborn 
Industrial Water Treatment 
Engineering Service 


DEARBORN CHEMICAL COMPANY 
General Offices: 310 South Michigan Avenue © Chicago 4, illinois 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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Cellf..California Electric Power Co., 
has authorized plans for new steam-electric 
generating plant near San Bernardino, with initial capacity 


Sen Berserdinc. 


Riverside, Calif 


consisting of two 30,000-kw turbine-generators, 
high-pressure boilers and auxiliary equipment. It is expected 
to install a third generator of same rating at later date 
Completion is scheduled by close of 1952. Cost about $8,000,- 
000, with transmission lines, power substations and other 
facilities 

Cabinet Gorge, ideho Washington Water Power Co., 825 
Trent Ave. Spokane, Wash. has plans under way for new 
hydroelectric generating station on Clark Ford River, near 
Cabinet Gorge, Bonner County, where site has been ac- 
quired. Project will include power dam, generating station, 
with three 50,000-kw hydraulic turbines and electric gener- 
ators, and accessories, water reservoir, switching station and 
other facilities, including new high-tension line from plant 
site to Spokane. Application has been made to Federal 
Power Commission, Washington, D. C., for permission to 
proceed with project, which will represent a gross investment 
of about $40,000,000 

Hutsoavilie, Llinois Public Service Co., Illi- 
nois Bidg., Springfield, [1|., will carry out expansion in steam- 
electric generating plant at Hutsonville, including installa- 
tion of additional turbine-generator unit and accessories 
No official estimate of cost announced. Contract is being let 
for structural steel framing 

R lend, i..-Commonwealth Edison Co., 72 West Adams 
St., Chicago, Il)., has authorized expansion in new steam- 
electric generating station at Ridgeland, now in course of 
completion, comprising the installation of a third turbine- 
generator, 150,000-kw rating, and auxiliary equipment. Work 
will proceed on completion of initial plant, with capacity of 
300,000-kw, scheduled in about 12 months. Entire project 
will represent a reported investment in excess of $25,000,000, 
with transmission lines, switching stations and other operat- 
ing facilities 

Terre Heute, ind.— Public Service Co. of Indiana, 110 North 
Illinois St., Indianapolis, Ind. has plans maturing for new 
steam-electric generating plant on Wabash River, in vicinity 
of Terre Haute, to be equipped for a capacity of 180,000-kw, 
consisting of two 90,000-kw turbine-generator units, high- 
pressure boilers and auxiliary equipment. Proposed to begin 
work soon and to complete project early in 1953. Cost re- 
ported over $30,000,000, with transmission lines, power sub- 
stations and other operating facilities 

Beltimore, Md.Consolidated Gas, Electric Light & Power 
Co., Lexington Bldg., has approved plans for expansion in 
local steam-electric power plant on Gould St., with instal- 
lation of additional equipment for increased capacity. Pro- 
posed to begin work soon. Entire project reported to cost 
close to $2,100,000 

Andover, Mass. 


of 60,000-kw 


Town School Board, plans boiler plant 
at new one and multi-story school. Entire project reported 
to cost approximately $1,000,000. Proposed to ask bids in 
near future. Tucker & Rich, 45 Newbury St., Boston, Mass., 
are architects 

Brecktos, Mess.-.Board of Education plans boiler plant at 
new West Junior High School for central-heating service 
Structure will be two-story, with facilities for about 800 
students. Entire project estimated to cost about $1,500,000 
J. William Beal Sons, 185 Devonshire St., Boston, Mass., are 
architects. Proposed to begin work before close of year 

West Springfield, Mass...Western Massachusetts Electric 
Co, Springfield, Mass. plans expansion in steam-electric 
generating station at West Springfield, including new addi- 
tion and installation of equipment for increased output 
Project will represent large expenditure—no official estimate 
of cost announced. Stone & Webster Engineering Corp., 49 
Federal St. Boston, Mass., is consulting engineer 

St. Cleir, Mich... Detroit Edison Co., 2000 2nd Ave , Detroit, 
Mich. has authorized construction of new steam-electric 
generating plant on St. Clair River, near St. Clair, where 
tract of land has been secured. Plant will have an initial 
rating of 250,000-kw, consisting of two 125,000-kw turbine- 
generators, high-pressure boilers and auxiliary equipment. 
Work will be carried out during 1951. Ultimate plant will 
have a capacity of about 375,000-kw and will represent a 
groas investment approximating $35,000,000 
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Aerore, Miea.-_Minnesota Power & Light Co. 30 West 
Superior St.. Duluth, Minn., has authorized plans for new 
steam-electric generating plant, near Aurora, where site has 
been selected on Colby Lake. It will have an initial capac- 
ity of 88,000-kw, consisting of two 44,000-kw turbine gen- 
erator units, with high-pressure boilers and auxiliary equip- 
ment. Proposed to have plant ready for operation pra = in 
1953. Cost reported approximately $15,000,000, with trans- 
mission lines, power substations and other facilities. 

Amboy, N. J.—Public Service Gas & Electric Co., 
80 Park Pl., Newark, N. J., has plans under way for exten- 
sion in steam-electric generating plant at Perth Amboy, with 
installation of additional equipment for increased capacity. 
Project will represent large investment—no official estimate 
of cost announced. It is understood that work will begin 
early in 1951. 

Middletown, N. Y.State Bureau of Contracts & Accounts, 
State Office Bldg., Albany, N. Y., has plans for power house 
at Middletown Homepathic Hospital, for central-heating 
service. Work will begin soon. No official estimate of cost 
announced—reported over $225,000. 

Shedyside, Ohio—Kaiser-Frazer Corp., Willow Run, De- 
troit, Mich., automobiles, plans power house at proposed new 
steel-stamping plant on 65-acre tract of land, fronting on 
Ohio River, near Shadyside, recently acquired. It will com- 
prise a main one-story building for general production and 
several auxiliary structures. Entire project reported to cost 
close to $3,000,000. 

Youngstown, Ohio—Republic Steel Corp., Market St., has 
approved plans for new power plant at local steel mill, to be 
about 50x 145 ft and 110 ft high Installation will include a 
15,000-kw turbine generator and accessories, two high-pres- 
sure boilers, and auxiliary equipment. Entire program re- 
ported to cost over $8,500,000. Completion is scheduled late 
in 1951. United Engineers & Constructors, Inc., 1401 Arch 
St., Philadelphia, Pa., is engineer and will be in charge of 
construction. 

Supply, Okla.—State Board of Public Affairs, State Capi- 
tol, Uklahoma City, Okla., plans new boiler plant for central- 
heating service at Western Oklahoma State Hospital, Supply 
(Woodward County). Estimates of cost are being made. 
C. E. Bretz, Commerce Exchange Bldg., Oklahoma City, is 
engineer. 

Clerion, Pa.—General State Authority, 18th and Herr Sts., 
Harrisburg, Pa., has plans maturing for new boiler plant for 
central-heating service at State Teachers’ College, Clarion. 
Cost reported about $250,000, with boiler units and other 
equipment. Chester Engineers, Inc., 210 East Pkwy., Pitts- 
burgh, Pa., is engineer. 

Villenova, Pa.—Board of Trustees, Villanova College, has 
plans for new boiler plant for central-heating service at in- 
stitution, including radial brick stack. Cost reported over 
$550,000, with boiler units and auxiliary equipment. Scan- 
dale, Burkavage & Associates, Lincoln Bldg., Scranton, Pa., 
are engineers. 

Longview, Tex.—Southwestern Gas & Electric Co., Long- 
view, plans expansion in steam-electric power plant at Lake 
Ghosdiah Gregg County, Tex., known as Knox Lee station, 
with installation of new 35,000-kw turbine-generator and 
accessory equipment. Work scheduled to be carried out 
soon. No estimate of cost announced. Main offices of com- 
pany are at 428 Travis St., Shreveport, La. 

Tyler, Tex.—Texas Power & Light Co., Interurban Bldg., 
Dallas, Tex., plans expansion in Diesel engine-generating 
plant at Tyler, including installation of additional equip- 
ment for increased capacity. Cost reported close to $250,000. 
Proposed to begin work soon. 

Cedarberg, Wis.—Light & Water Commission has author- 
ized plans and estimates of cost for expansion in municipal 
oil-operated electric generating plant, with installation of 
new Diesel engine-generator unit and auxiliary equipment. 
Gates, Moe, Weiss & Papenthien, 611 North Broadway, Mil- 
waukee, Wis., are engineers, and will make survey at once. 

Milwaukee, Wis.—Wisconsin Electric Power Co., Public 
Service Bldg., has plans under way for new steam-electric 
generating station, with initial rating of 120,000-kw, compris- 
ing a single turbine-generator of that capacity, high-pressure 
boilers and auxiliary equipment. No announcement has been 
made of plant site; it is understood that it will be located 
near Kenosha, with frontage on Lake Michigan, where large 
tract of land was acquired recently. Entire project is re- 
ported to cost close to $20,000,000. 

$t. Croix Falls, Wis.—Northern States Power Co., 2 South 
Barstow St., Eau Claire, Wis., has plans maturing for expan- 
sion in hydroelectric generating station at St. Croix Falls, 
with installation of new hydraulic turbine-generator and 
auxiliary equipment for increased capacity. No estimate of 
cost announced. Pioneer Service & Engineering Co. 231 
South La Salle St., Chicago, Ill., is consulting engineer. 
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‘BALANCED VALVES 


A valve may be statically balanced while 
at rest, yet be so badly unbalanced 
dynamically—when handling flows under 
pressure—that inaccurate response to the 
actuating element causes a “hunting” 
action which makes impossible the de- 
sired precision of control. In COPES 
Valves, unbalanced forces are held within 
narrow limits over the entire operating 
range. This is why so many have been 
purchased at a premium, where control 
must be precise with actuation by float, 
ENGINEERED BY THE solenoid or other element. Sizes: 34-inch 
MAKERS OF COPES | and up. When writing for data, give com- 


plete information on your operating needs. 
FLOW MA Tic 


NORTHERN EQUIPMENT COMPANY 
1102 Grove Drive, Erie, Pa. 
BRANCH PLANTS: Canada, England, France and Austria 
ve, relay epresentatives Every where 
by air, oil or water. . 
For unlimited pressure 
drops. Sizes: 114- t 
10-inch. 


Boiler Feed Water Control . . . Excess or 
Constant Pressure Control, Steam or Water 
COPES Solenoid Valve .-. Liquid Level Control ... Balanced Valves 
po Desuperheaters . . . Boiler Steam Tem- 

: perature Control . . . Hi-Low Water Alarms. 
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TIGHT! STRONG! for even 
toughest blow-down requirements 


The Yarway Unit Tandem Blow-Off Valve meets the 
most demanding requirements for boiler blow-down 
or drain service. 


It's drop-tight—and rugged enough to withstand the 
severe punishment of regular or emergency blow-down 
under pressure, or periodic acid wash. 


Two Yarway Stellite-Seat Hard-Seat Valves or a Hard- 
Seat (blowing) and Seatless (sealing) Valve are 


combined in a one-piece forged-steel body. Designed 
for pressures up to 2500 psi. 


It is significant that more than 4 out of 5 high pressure 
boiler plants use Yarway Blow-Off Valves. 


For more facts, see Yarway Bulletin B-432. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


SEE YARWAY PRODUCTS AT THE NATIONAL POWER SHOW GRAND CENTRAL PALACE, NEW YORK, NOV 27 TO DEC 2 BOOTHS 65 & 66 


BLOW-OFF VALVES 
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LETTERS 


EDITORS 


DON’T BE A GENIUS—OR A SKUNK 

Arter reading John Raven's story 
in the September issue we wondered 
what or who is a genius. WE think 
a genius is a misfit anywhere. We 
too have one. 

It is also strange that at various 
engineering meetings and other 
places we have heard of the Law of 
Averages, and heard many tales on 
how it works. “It’s luck that carries 
him through” is another of those 
wonderful sayings, even “He must 
have a guardian angel,” and then 
again the actual and believe it or 
not, most truthful, “It is not what 
you know, but who you know.” 

And so the genius we have in 
mind must have a couple of divi- 
sions of guardian angels, and a 
freight train load of luck a mile long, 
and a strong pair of eyes, a glib 
tongue, and a good pair of legs to 
circumvent the Law of Averages, 
which in a million ways should have 
caught up with him yars and yars 
ago. 

Psychologists write books on this 
stuff, and the Good Book says to 
turn the other cheek, and we have 
tried all ways to help. We have 
turned our cheeks inside out. 

Now we are not blessed with de- 
grees, nor are we blessed with sta- 
tionary engineers licenses—not all of 
us. Neither is our genius, but since 
our job is our bread and butter, we 
have to put up with his insufferable 
Geniusness. As a consequence we 
are great in our humiliation. 

“Impossible” you will say. “The 
man must have something.” Ah, yes. 
He has! An unconquerable spirit 
and therefore a Do or Die ego. For 
he too must live, and die for his job. 
“How did he get his job” you will 
ask, but that too is a secret, but it is 
oily, and smells like ambergris. 

We have carried him on our backs, 
and have been weighted down by 
his actions. We have treated him as 
a prince, and have carried the torch 
for him to show him the right, but 
to no avail. We have counselled, and 
cajoled, but not bootlicked him, for 
we fear him not when in front of 
him face to face but when our backs 
are turned we FEAR him, because 
he might penalize us by having our 
tongues torn out, or our ears 
chopped off. 

All of these things can happen to 
us—not in theory but in actual fact. 
For he is strong. Is he not the big 
shot, and we the underlings? His 
voice is great to behold, but his 
nerve and the intestinal stuff is weak 
in emergency. We have seen him 
pale, then disappear, and leave us to 
overcome the allaying of a possible 
catastrophe, while he slinks under 
the desk. 
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We fight—not the genius—but the 
poor maintenance of the boilers. The 
stokers are listless, and the engines 
pound and there are no governors. 
The turbines hunt, screech, and 
hammer ‘cuz their governors have 
been hammered useless. e feed- 
pumps wheeze and whirr-r because 
their regulators were lost on his 
freight train of luck. 

Boiler controls? We have them on 
a beautiful panel, but that is all. The 
weigh larry trundles like the Toon- 
erville trolley on spreading tracks 
with flat wheels and toothless gears. 
Baling wire is resorted to on the 
coal spreading system. 

Steam lines have burst and nobody 
hurt. Soot blower valves have blown 
out, and again—nobody hurt. But 
one day to show how to empty a 
boiler quickly, he knocked in a man- 
hole plate, and the scalding water 
cascaded down on the man under- 
neath. The man went to the hospi- 
tal. Who was blamed? The man 
underneath! 

A blow-off valve refused to blow- 
off, when opened up. His deep res- 
onant voice resounded with the 
order to “Hit the demthing. Hit it 
with anything.” He gave the man a 
hammer, but the hammer has never 
been found since that day. The man? 
Oh yes, he fell off the ladder, and 
sprained his right hand thumb. 

So while we are afraid, yet we are 
happy. We will always have our 
genius. Some poor individual raised 
a squawk, but only squeaked, and 
he was disbanded, and banished to 
the basement amongst the ashes. He 
was lucky. 15 cents an hour less. 

We are proud to work in a way 
and in a manner of speaking. For 
we can see that there is hope for us 
in these United States. We too may 
get a big job if we too can lie like a 
stinker, and be able to stare a man 
down, and be able to capture the 
fantasies of the higher ups by telling 
the noblest falsities in such a grand 
manner with that basso profundo. 
(We are attending night school 
classes to aid us in speaking from 
our soles.) 

But the funny thing about it all, 
is that the good people, who have 
our best wishes at heart keep on 
saying “Have clean thoughts” and to 
go around—not as martyrs, but with 
a saintliness of expression, as such 
things pay off. “Extend the hand 
of good fellowship” one said to us— 
only yesterday. (Whattahell — and 
get it cut off?) 

Now we ask you as Editor. What 
about this Law of Averages? Do 
you believe in Fairy Godmothers or 
guardian angels? and Luck?! 


' Not by a long shot —Ed 


You ask “Where is this plant?” 
and the answer is “In these good old 
United States of America” and it is 
owned and operated by one of those 
great industries that always “Show 
the World.” Yes they believe in that 
axiom “Who you know and not what 
you know” and the funny thing is, 
that the genius gets the credit (Not 
us) for his Yankee know how. 

“Unicorn’s Gana’ 
XXXXXX—X2 = 12 men. 


VISCOSITY OF NO. 5 OIL 


We HAveE read with interest the 
article of “Viscosity of Fuel Oils” by 
Mr. Paul F. Schmidt of the Allied 
Oil Company, Cleveland, in the 
August issue of Power ENGINEERING. 

We would particularly like to 
know the explanation of the oil com- 
pany’s wide range of viscosity listed 
for number 5 oil. As mechanical 
contractors, we have installed many 
oil burning installations and we be- 
lieve it is of general opinion that the 
number 5 oil can be burned without 
heating. However, our experiences, 
particularly in the last year, indi- 
cate that much of our trouble in 
burning number 5 oil is probably 
due to the wide variation in vis- 
cosity permitted. We have particu- 
larly noted that different loads of oil 
from the same large refineries in this 
locality appeared to vary so much 
that new adjustments are frequently 
required. However, when we have 
questioned the oil dealers, the gen- 
eral answer has been that there has 
been no change in the oil supplied 
by them. 

It is apparent from viscosities in- 
dicated in his article that number 5 
oil might be much more difficult to 
handle than number 6. 

Your comments would be very 
much appreciated. 

Paterson, N. J. R. V. Garner 


MR. SCHMIDT TELLS WHY 


THE PRINCIPLE reason for such va- 
riations of viscosities of No. 5 oils, 
is due to the many types of burners 
and installations that are available. 
Location of storage tanks, type and 
amount of tank heating, preheating 
equipment, and method of operation 
all tend to regulate the viscosity of 
the oil. 

Using only one grade number to 
classify many oils of different vis- 
cosity is not the best system, so for 
a more efficient operation, the oil 
should be purchased on a viscosity 
basis, thereby obtaining a uniform 
oil. 

Many are of the opinion that a No. 
5 oil can be burned without pre- 
heating. This is true only when the 
viscosity is low. As you recall from 


(Continued on page 97) 
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HE PHENOMENA exhibited by 

power 
120,000-yv up to today’s maximum of 
240,000-y differ from those of 
the lower voltage inductively -domi- 
nated power systems 
They require the installation of large 


transmission systems ol 


widely 
transmission 
kva-capacity synchronous condense 
machinery at certain receiving ends, 
vhich latter form an integral part of 
and distinction 
fact that the voltage at the 
iving end (one hundred ot 


the system arises 
from the 
rece more 
miles away) can be an appreciable 
higher than that trans- 
ed and transmitted at the send- 


moreover, the current can 


percentage 
forn 


ne end 


be an appre iable percentage higher 
than the actual load current. Volt- 
age and current regulation, system 
ehabuility nd stability the engi- 
am ne ind the system economics 
nust all be of a higher order than 
the wer voltage systems 

\ de m as to the system and 
frequency is already established and 
the line voltage will these days de- 


pend on the electric power systems 


already operating within the area of 
supply. As regards the transmission 
distance limit, economy only will be 
dictator, not the distance of trans- 


mission; and where the generating 


power is hydroelectric the distance 


of transmision as also the maximum 
kva-capacity delivered will be de- 
fined rather by the natural sites and 
conditions offered, the sale price of 
energy and the kva yearly demand. 

The economic problem involves 
several independent variables, prin- 
cipal among which are: the distance 
of transmission; magnitude and na- 
ture of the load; the price of the 
delivered energy; the generating cost 
of energy; yearly expenses on the 
investment; the number of circuits 
and the size, spacing, arrangement 
of line conductors, span-length of 
line supports; the factors of safety 
applied in the design; power factor. 
ete. Of these, the important vari- 
ables that will govern the most eco- 
nomical design are the line voltage, 
the line conductors, spacing of the 
line supports, voltage and current 
regulation, and phase compensation. 
Provision for the latter will be eco- 
nomical when (and only when) the 
efficiency of transmission is improved 
and the kva yearly expenses de- 
creased thereby. The power factor 
has a direct influence on the cost of 
transmission, but it has a far less 
influence on the most economical 
voltage, most economical size of con- 
ductors, and the most economical 
span of line supports. Voltage regu- 
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By WILLIAM T. TAYLOR 


lation and the efficiency of very high 
voltage, large power transmission 
systems are (or can be) improved 
by the proper use of synchronous- 
condenser machinery properly lo- 


cated. 
Information Needed For Analysis 


To know whether a given electric 
power transmission system is com- 
mercially the best, it is necessary to 
know the generating cost and sale 
price and amount of delivered ener- 
gy. In the determination of the most 
economical conditions it becomes 
necessary to establish relation be- 
tween the different parts of the 
transmission and transforming sys- 
tem and the variable factors men- 
tioned above, which is no easy task 
where accuracy is required. Rela- 
tions may be, and usually are, estab- 
lished for a fixed set of conditions, 
also a fixed value of the constants 
contained in them which should be 
determined (or assumed) from ac- 
tual practical data to best suit the 
given locality, conditions, etc. The 
conditions assumed may be subjected 
to radical changes — indeed, indus- 
trial and financial conditions alone 
can change the value of energy and 
the cost of a transmission system or 
section. Values will differ under dif- 
ferent market conditions, different 
localities, temperature changes, etc.. 
hence they should be chosen with 
great care after gaining intimate 
knowledge of the work to be done 

The yearly cost of energy lost in 
a power transmission system, and 
the yearly expenses such as interest, 
depreciation, taxes, etc., on the cap- 
ital invested take up a large part of 
the difference between the cost of 
generating energy and the sale price 
of the energy per kva-year. The 
transmission cost involves the sale 
price of the energy and the total 
quantity delivered, expressed as 

f C, (P/e) + kK 
The cost of that part due to energy 
loss in the transmission system being 
C, (L/e) L; while the invest- 
ment cost of the transmission system 


is C. (K/P cos wherein C, 
k/Cy. Hence, the kva-year trans- 


mission system cost is given by 
C. (K/(P cos + C; 
where 
kva-year, delivered en- 
ergy. The maximum yearly 
amount of energy trans~ 


! 
4 
4 
4 
Phote Courtesy Westinghouse Electrie Corp 


Power System 


The economic considerations which underlie the design and construction of 
modern electrical transmission systems are of a highly complex nature. They 
involve not only questions of se e, power, material and reliability but also 
geography and meteorology. While few of us may be called upon to design 
high-voltage transmission systems, the main factors underlying their design are 
of importance to every engineer in the power industry. These factors are 
considered in this article by William Taylor. Mr. Taylor needs no introduction 
to the readers of Power Engineering. |n recent years he has contributed an 
important series of articles on the design of armature windings. To older elec- 
trical engineers he is best known, perhaps, for his book "Transformer Prac- 


tice" which is still a classic when it comes to ve transformer windings 


and connections. During the war he was an official 


of the United Kingdom 


and Canada Technical Mission in New York. He now lives in Durban, S. Africa 


mitted in kw-hours kw 
load factor 8760; for 
100% load factor, the kw- 
year is (P cos ¢) 8760. 
amount of money invested, 
or total capital cost of the 
system. 
cost of generating, per kva- 
year. 
yearly expenses; made up 
of total interest, deprecia- 
tion, taxes, etc. on the 
total investment. The to- 
tal percentage allowance 
for yearly expenses will 
differ for different parts of 
the transmission system. 
average power factor of 
the transmission system; 
this cost is practically in- 
versely proportional to the 
power factor. 
transmission system effi- 
ciency, i.e., ratio of the re- 
ceiver load to that gener- 
ated and transformed. High 
efficiency means less loss; 
on the other hand, it can 
mean a more costly system 
and usually a more reliable 
system, and one offering 
better voltage regulation 
and stability. For instance: 
we may apply better fac- 
tors of safety, install dupli- 
cate transmission lines or 
units in the stations, bet- 
ter lightning protection, 
greater synchronous-con- 
denser and phase-compen- 
sation capacity, etc. 
The total energy loss is ordinarily 
given in terms of load conditions at 
the receiving end; the total loss will 
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also include charging current, coro- 
na and leakage current. The load at 
the generating end would represent 
the sum of the total losses and the 
receiver loads. A decrease in energy 
loss in the transmission system, or a 
decrease in the item (L/e) —L, 
which is the same thing as an in- 
crease in e, can be brought about by 
increasing K (provided the extra 
investment is made in the proper 
direction), or it can be made by de- 
creasing P; the object in any case is 
that of determining the most eco- 
nomical conditions. The total cost 
items would be made up of the ohmic 
and magnetic losses, the charging 
current, corona and leakage in the 
transmission lines and transformers, 
as well as the yearly expense-main- 
tenance of the line-conductors, their 
insulators and supports, and all other 
items required to make up the com- 
plete transmission system yearly 
cost. The transmission cost due to 
energy loss is expressed 
C, R. 7 T. Te 
where 
» = cost due to energy loss in the 
transmission system; 
R. = cost due to ohmic loss in the 
line conductors; 
T. = cost due to the sum of copper 
losses in the transformers; 
T= cost due to the sum of core 
losses in the transformers. 
This energy is variable according 
to the variation of power and power 
factor, number of transformers in 
service and their time-period in 
service, etc., and the total energy 
loss per kva-year is dependent upon 
the ohmic loss in the line conductors 
and the magnetic losses in the tians- 
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formers, as also the load factor of 
the transmission system as a whole 
The ohmic loss in the conductors de- 
pends on the power transmitted, the 
load and line power-factors, the size 
and length of the conductors, etc. 
Ohmic loss in the transformers de- 
pends only on the amount and nature 
of the load carried; the magnetic 
losses are practically independent of 
the load. 


Factors Involved in Transmission 
Line Cost 
In arriving at the cost of a trans- 
mission system it is better to divide 
the system into two parts, one con- 
sisting of the transmission line which 
is made up of the line conductors, 
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line supports complete with stays 
and struts, ete, insulators, ground 
wires, telephone and carrier wires, 


the other part con- 
sisting of various station costs, trans- 
switchgear complete with 
accessories, lightning protection 
equipment, buildings, lands, and so 
forth. The latter cost is practically 
independent of the distance of trans- 
which is a good reason for 
dividing the whole system-costs into 
separate parts because the 
former is proportional to the 
distance of transmission. For line 
voltage of this magnitude (above 
100,000-v) the percentage cost of line 
and their supports will 
isually represent at least double the 


wayleaves, etc 


formers 


mission 


two 


cost 


conductors 


ombined cost of insulators, tele- 

phone and carrier circuits, way- 
leaves, etc. For first quality mate- 
rials, construction and layout, the 
percentage cost of transformers 
witechgear complete, and building 
with land will be about equally 
divided 


The kva-capacity of a transmis- 
sion system is directly proportional 


to the cross-section of the line con- 
ductors and inversely proportional 
to the yearly cost. Compared with 
the total cost of the transmission 
system the transmission-line cost 
will increase as its length increases 
For the most economical transmis- 
sion the line voltage should increase 
with an increase in kva fixed de- 
mands, distance of transmission, cost 
of energy and the load factor, but 
with decrease in yearly expenses 
such as interest, depreciation, taxes, 
ete, on the total investment. The 


ost of line conductors will be pro- 
portional to their length and cross- 


section; the cost being expressed 
= N.LA 
vhere 
"te cost of conductors of a given 
sectional area 
L length of conductors, one 
way 
\ sectional area of conductors 
N number of conductors 
Size of conductors will (or should) 
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increase with increase in the kva 
capacity, with increase in the cost 
of energy, and an increase in the 
load factor for the most economical 
transmission. When the load factor 
is high, the ohmic loss will tend to 
increase and the yearly expense on 
the investment decrease, calling for 
a higher voltage and large size con- 
ductors 

The cost of line supports is com- 
posed of the supports, foundations, 
lands, easements, and their erection 
cost. The total cost will vary accord- 
ing to the market conditions, line 
voltage, allowable stresses, angles in 
the line, span lengths, locality, cli- 
mate and temperature conditions 
The yearly cost will be high when 
the span of line supports is too long, 
and the yearly cost will be high 
when the span of line supports is 
too short for certain sizes of con- 
ductors. The cost of line supports 
will increase directly with the in- 
crease in vertical and transverse 
loads, etc; the cost being expressed 


C.’ = N(c + F + L + H) 
where 

C.’ = cost of the line supports: 

c cost of transport and haul- 
age; 

F cost of erection and founda- 
tions; 

L cost of line supports and 
structures; 

H cost of hardware and cross- 
arms, 

N number of line supports 


completely fitted 
The cost of lands and easements are 
not taken into account as these items 
are normally treated independently 
The height of line supports de- 
pends upon the line voltage, locality 
and topography, sag, span, tempera- 
ture range, and the minimum height 
allowable by law. Line supports 
are high when the line voltage is 
high and the span and sag great 
There is a minimum height inde- 
pendent of line voltage, span, sag, 
and the separation of line conduc- 
tors; the effective height involves 
these conditions which may be ex- 
pressed as 
he xE 
where 
E line voltage 
s? square of the span length be- 
tween line supports; 


h minimum height independent 
of E and s; 
x a constant; and y = another 


constant 
As regards variables such as line 
voltage, sag of line conductors and 
span of line supports, the cost of 
line supports such as steel has to be 
considered in the light of different 
kinds of mechanical stresses, weight 
of the structure itself, windage, ver- 
tical and longitudinal and transverse 
loads, as well as other factors that 
influence the total weight and cost 
of the supports and their erection, 
as also the grade and cost of their 
foundations. The most economical 


span of line supports will be defined 
by this cost and the cost of line in- 
sulation, etc. 


The cost of insulators is depend- 
ent on type and size and weight, 
which latter is dependent on the 
line voltage and the insulating 
capacity that defines the cost. Where 
there are a number of porcelain 
bodies, metal pins and caps, as in 
the case of suspension type insula- 
tors, C N’C.’, where N’ is num- 
ber of units. The cost may be ex- 
pressed in terms of either unit 
voltage of the string or the line 
voltage for the complete string of 
units. 


The cost of transformers will be 
made up of copper, iron, and insu- 
lating materials. The cost due to kva 
capacity will consist of copper and 
iron. The cost of insulation will be 
independent of the tota! area of 
copper surface and the depth or 
thickness of insulation; the cost 
should be small compared with the 
copper and iron. It should be pro- 
portional to the voltage and the 
square root of the kva capacity, but 
independent of the induced voltage 
per turn of the windings, though the 
induced voltage is proportional to 
the square root of the kva capacity. 
When the kva capacity is great the 
induced voltage should also be great 
to satisfy the most economical con- 
ditions. The total increase in cost for 
an increase in voltage differs in 
magnitude for different kva capac- 
ity and voltage; hence it is reason- 
able to assume a condition so that 
a factor x(P) of a transformer is 
made up of that part of the cost 
which is independent of the line 
voltage, and a factor y(EP) that is 
part of the cost added by the in- 
crease in voltage which is almost 
entirely dependent upon E but very 
little on the kva capacity of the 
transformer. Transformer cost may 
therefore be expressed 


C, = x(P) + y(EP) 
where 
oT total transformer cost; 
kva capacity of the 
transformers; 
E average line voltage: 
x(P) a factor representing 


that cost which is inde- 

pendent of the voltage; 

y (EP) a factor representing 

cost which is added to 

the increase in voltage: 

Hence, C,N will represent the total 

cost of transforrners; wherein, N is 
the number of transformer units. 


The cost of rights of way, tele- 
phone and carrier circuits, ground 
wires and other items of cost which 
can be classed as miscellanous to the 
power transmission line proper, will 
more often increase with the kva 
capacity of transmission, and in- 
crease directly proportional to the 
transmission distance. This cost may 
be expressed 


Ca x(L + yP)L 


| 
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where 
L = distance of transmission; 
P kva capacity of transmis- 
sion; 

x, ¥ constants. 

With the exception of the trans- 
formers and high-voltage switch- 
gear, the cost of the whole part of 
the transmission system that is prac- 
tically proportional to the distance 
of transmission can be expressed 

+ Ce 

where 

« = cost of given size of con- 
ductors for given system; 
cost of given line supports, 
foundations and erection; 
cost of line insulators com- 
plete; 

Cm = cost of wayleaves and mis- 

cellaneous. 

The life of the various parts of a 
transmission system depends upon 
a number of diverse conditions, the 
principal among which are: kind 
and quality of materials and work- 
manship, climatic conditions, chem- 
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ical action, class and amount of pro- 

tective equipment used, severity of 

the handling during erection and 
transit, and the severity of electrical 
and mechanical stresses during 
operation. Under reasonably good 
conditions and for good quality 
materials, the life in years and the 
percentage yearly charges of the 
whole of that part of the transmis- 
sion system (the cost of which is 
proportional to the transmission dis- 
tance or length) is detailed else- 
where as a guidance only. 
Summary 

From the viewpoint of cost of 
energy losses in transmission and 
yearly expenses on the capital in- 
vested, etc., a summary of the major 
transmission conditions is given 
below: 

For a definite kva capacity, line 
voltage and distance of transmis- 
sion, the yearly expense of ohmic 
loss in the line conductors will 
decrease with an increase in the 
size of the conductors, and vice- 
versa. 


For a definite generating cost of 
energy, distance of transmission 
and total kva capacity, there is a 
minimum cost for a definite line 
voltage and certain size of line 
conductors. 

For a definite kva capacity, gener- 
ating cost of energy per kva-year, 
distance of transmission and 
definite line voltage, the minimum 
cost of transmission will decrease 
with increase in the size of line 
conductors up to a certain cross- 
sectional area. 

For a definite kva capacity and 
transmission distance, an increase 
in the generating cost of energy 
per kva-year for minimum cost of 
transmission will result in a larger 
size of conductor for a given 
transmission voltage. 

For a definite transmission distance 
and kva capacity and given line 
voltage, the size of conductors 
will increase with an increase in 
the generating costs of energy per 
kva-year. 

For a definite kva capacity, trans- 
mission distance and generating 
cost of energy per kva-year, an 
increase in line voltage will re- 
sult in a decrease in the size of 
line conductors. 

For a given percentage power loss, 
transmission distance and _ line 
voltage, the yearly charges per 
kw on all the terminal apparatus 
and equipment increases at a less 
rate than the power output of the 
system. 

For a given line voltage the effec- 
tive height of line supports will 
decrease with a decrease in span 
length, and vice-versa. 

For a given span of line supports, 
the effective height of the sup- 
ports must be increased for an in- 
crease in line voltage. 

For a given span of line supports the 
vertical and transverse loads will 
decrease with a decrease in the 
size of line conductors, and vice- 
versa. 

For an increase in span of line sup- 
ports and definite size of line 
conductors, the vertical and trans- 
verse loads will increase. 

For definite size of line conductors, 
line voltage and transmission dis- 
tance, there is a minimum yearly 
expense for a certain span of the 
line supports. 

For a definite span of line supports, 
line voltage and _ transmission 
distance, the yearly cost of line 
supports will increase with an 
increase in the size of line con- 
ductors. 

For an increase in the kva output, 
the size of line conductors must 
be increased in the same propor- 
tion for the most economical 
transmission, hence the cost per 
kw due to the line supports and 
hardware will increase with the 
transmission distance. 

For a definite power in kva, trans- 
mission distance and generating 
cost of energy per kva-year, the 
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A double circuit, 3-phase steel-tower trans- 
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minimum cost for a given span of 
line supports will increase with 
increase in the size of line con- 
ductors, but the increase in cost 
will be less for a lower line volt- 
age and shorter span of line sup- 
ports. 

For a definite cross-sectional area 
of conductors and generating cost 
of energy per kva-year, there is 
a minimum cost of transmission 
for a certain span of line supports. 

For a defiinte yearly generating cost 
of energy, transmission distance 
and total kva capacity, there is a 
minimum cost for a certain line 
voltage. 

For a definite span of line supports 
the cost of line insulators will in- 
crease with an increase in line 
voltage. And for any line voltage 
the cost will increase with a de- 
crease in the span of line supports. 

For the suspension type of insulator 
the cost curve will be similar in 
form to that of the pin type used 
for lower voltages. The rated volt- 
age and the number of suspension 
insulator-units forming the string 
will increase with the line voltage. 

For a given line voltage the cost is 
a minimum for a certain size and 
number of insulated units. 

The cost of a transformer (or trans- 
formers) will increase with the 
increase in line voltage and kva 
capacity. When the kva capacity 
increases the cost will increase 
due to the increase in the mean 
lengths of active materials and the 
sectional areas. When the voltage 
increases, the mean length of cop- 
per will increase while its sec- 
tional area will decrease slightly, 
but the volume of iron will in- 
crease greatly. The losses in trans- 
formers will be (for all practical 
purposes) independent of the line 


(Continued on page 110) 
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Features 
Sunbury 


Pulverized anthracite is principal fuel 
bet three fuels con be burned in any 
desired mixture: prepored enthracite, 
waprepered anthracite silt or slush, 
bituminoss coal 


2,000,000-ton coe! storage area; large 
coe! hendling and preparation system. 
Het weter sprays thew frozen cars 


Twe 75,000-kw turbine generators; hy- 
drogen-cocled 13.8 kv generators 


Four 400,000-ib-per-hr boilers, largest 
wnits berning pulverized anthracite, 
generating steam ot 1350 psig, 955 F 


Furnace heat release only 8520 Btu per 
cu f per br 


Combinetion mechanical and electro- 
static dust collectors; fue-dust carbon 
rebuerning system 


Seperate generator excitation system 


Centralization of all automatic con- 
trols and instruments 


Priming system for circulators, raw 
weter pumps, main condenser water 
bores 


Built-in connections for acid cleaning 
of steam generators 


Closed cooling water system for hy- 
drogen and lubricating oi! coolers, 1-0 
fon ond pulverizer bearings 


All electrical auxiliaries; duplicate 
critical units; auxiliary power through Fig. |. General view of Sunbury Steam Electric Station, Pennsylvania Power & Light Co. 


transformers from generator leads Coal storage and conveyor system in lower ‘eft 
Suubury Steam-Electriie Stati | 
- 
N THE Susquehanna River, 34 The station was designed for equipment installed, are given in a 
miles downstream from the high-efficiency base load operation 44-page, 842x11-in. illustrated book- 
city of Sunbury, Pa. the Pennsyl- burning pulverized anthracite as its let published by the Pennsylvania 
vania Power & Light Co. built its principal fuel. It is the largest pul- Power & Light Co. Ask the editors, 
new Sunbury Steam Electric Sta-  verized-anthracite-burning station on your letterhead, how you can get 
tion and placed its first unit in op- yet built a copy of it. 
eration in September 1949, the Complete details of the historical Ebasco Services Incorporated was 


second in November 1949. The sta- background of the station, its place the Consulting Engineer and gen- 
tion has an initial capacity of 150.- in the system, its architectural and eral contractor. That organization 
000 kw, soon to be increased by mechanical and electrical features was used as an extension of PP&L 
together with a complete list of all Engineering and Construction Dept., 
and all work was under the direct 
supervision of that department. 

A model of the station was con- 
structed as a means of visualizing 
design problems and Fig. 7 shows a 


generating units now being installed 


Fig. 2. View of the coal storage and han- 
dling facilities from roof of station. This is 
one of features of plant 


Storage area provided for storing up to 
2,000,000 tons of coal. Coal received in 
railroad cars, handied by fireless locomo- 
tives, weighed on track scale, unloaded by " 
car dumper or by car shakeout into track 
hopper. From hopper, coal is delivered by 
duplicate belt conveyor to crusher house 
thence after crushing to either plant 
bunkers or storage area. All coal handling 
system controlled from central contro! 
panel in crusher house. Frozen coal cars 
thawed in thawing shed by spraying cars 
with hot water 
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portion of this model. It proved most useful in eliminat- 
ing interferences and undesirable features, in studying 
illumination and locating smaller units of equipment 
and controls. 

Also, during construction of the station, a most inter- 
esting color motion picture was made showing every 
step in putting the station together. 

The station has a most cheerful interior color scheme, 
good lighting, adequate ventilation and heating every- 
where, adequate working space and handling equipment 
for heavy pieces, fine locker rooms and sanitation facil- 
ities, lunch facilities, parking space—altogether a most 
modern and pleasant place for operators to work in. 


Fig. 3. In turbine room of initial installation are two 75,000-kw, 
1250 psig, 950-F steam turbine generator units. Additional gener- 
ating units plannned for near future 


Fig. 4. View of central control room at Senbury. Automatic con- 


trols as nearly complete as possible 


tee, A 


The coal stacker and conveyor belts used to convey coal 
to storage area 


Fig. 5. 


Coal is conveyed to storage by a 1000-ft belt with traveling 
stacker that deposits coal along stacker runway, whence it 1s 
moved to storage pile by bulldozers or carryalis. To reclaim coal, 
same bulldozers push it to reclaiming hoppers from which con- 
veyor system returns it to plant 


mber, 1950 


Fig. 6. Cross-section through one of four 400,000-lb-per-hr, 1350 

psig, 955-F steam generating units. Furnaces completely water- 

cooled; heat release 8520 Btu per cu ft per hr at full capacity. 

Vertical firing at both sides. Each boiler has two ball and tube 

pulverizers each having two exhausters and six feeders for mixing 

coals. Steam temperature controlled by condenser type control 
in superheater inlet header 


or 


Fig. 7. View of half of model of steam-generating section of sta- 

tion. Bunkers divided into five rows, 40 pockets; outer rows hold 

prepared anthracite; next two anthracite silt; middle, bituminous 

coal. Large diameter coal chutes lead almost vertically down to 

pulverizers, to deliver any or all of three coals to make desired 

mixture. Only a few operating levels; relatively small operating 
crew; controls centralized in control room of Fig. 4 
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IGOR J. KARASSIK Explains 


Gotler Feed Pumps Work 


mps operate as they do because of their performance 
he definite relations between capacity, head, horsepow:- 
input and speed . . . Author explains these relations in detail, showing typical per 
formance characteristic curves and how they are used . . . How the separate pumps 
must operate when in parallel... What is best efficiency point and how is it related 


Centrifugal boiler feed 


characteristics—that is 


to reliability? . . . Characteristic curves and guarantees . . . Reliabili 
importance, may outweigh other factors . . 


is of 


. How to select driver for centrifugal 


boiler feed pump, having definite maximum capacity . . . Motor drive, turbine drive, 
variable-speed coupling . . . This article carries on explanation given by author in 
September issue under How to Select Centrifugal Boiler Feed Pumps . . . Mr. 


Karassik is Assistant to the Manager, Centrifugal 
and Machinery Corp. and is an authority on centrifugal pumps and their uses 


LL CENTRIFUGAL PUMPS 
have a definite relation between 
capacity, head and horsepower input 
at a given rotational speed; and a 
change in any one value affects the 


This 


others in a definite manner 
relation constitutes a pumps per- 
formance characteristics. The ac- 


cepted practice in representing these 


characteristics is to plot the total 
head in feet, the horsepower input 
and the pump efficiency as ordi- 


nates against the pump capacity in 
gallons per minute as the abscissa at 
a given constant speed, as in Fig. 1 
This represents the performance of 
a 4-in., 4-stage boiler feed pump 
designed to handle 450 gpm of 212 F 
feedwater against a total head of 
1200 ft when operating at 3560 
rpm. Efficiency at these conditions 
s 72 per cent and the horsepower 
input is 181. Figure 1 shows 
the best efficiency of the pump oc- 
curs at a capacity of 550 gpm when 
the total head is 1120 ft, the effi- 
ciency 74 per cent and the power 
input 202 hp. Thus, the design con- 
ditions of this pump lie to the left of 
the capacity at best efficiency 


also 


If the operating conditions, name- 


ly, the capacity, head, efficiency and 
power input, at which the efficiency 
curve reaches its maximum are 
taken as the 100 per cent standard 
of comparison, the head-capacity, 
power-capacity efficiency-ca- 
pacity curves can all be plotted in 
terms of the percentage of théir 
respective values at the maximum 
efficiency capacity. Such a set of 
curves represents the “type charac- 
teristic” of the pump and Fig. 2 
shows the type characteristic of the 
pump described in Fig. 1. 

These two methods of represent- 
ing the performance characteristic 
of a given centrifugal pump serve 
to illustrate the difference between 
“design conditions” and “maximum 
efficiency” conditions. The latter are 
defined by the physical dimensions 
and design features of the pump 
while the former represent the de- 
sired operating conditions dictated 
by the nature of the installation to 
which the pump is applied 


Slope of the Head-Capacity Curve 


At constant speed, the capacity of 
a centrifugal pump varies with the 
head, the capacity increasing as the 


ump Division, Worthington Pump 


head decreases. Actual slope of the 
head-capacity curve, from 100 per 
cent capacity to no-load, depends 
primarily upon the type of the 
pump; in other words, upon its spe- 
cific speed. While it can be varied 
somewhat by the choice of certain 
design factors, only minor variations 
are permissible without seriously 
affecting the pump efficiency. Since 
the slope of the horsepower input 
and pump efficiency curves depend 
upon the slope of the head-capacity 
curve they are also fixed within 
certain limits by the specific speed 
of the pump. 

In the range of specific speeds 
normally encountered in multistage 
centrifugal boiler feed pumps, the 
rise of the head from the point of 
best efficiency to shut-off will run 
from 10 to 25 per cent. Further, the 
shape of the head-capacity curve for 
these pumps is such that the drop in 
head is very slow at low capacities, 
accelerating as the capacity is in- 
creased. This is clearly shown in 
Fig. 2, where the head at shut-off is 
121 per cent of that at best efficiency 
and has dropped to only 115 per cent 
at 50 per cent capacity 
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It is true that, in the case of boiler 
feed pumps operated at constant 
speed, the difference in pressure be- 
tween the pump head-capacity curve 
and the system-head curve must te 
throttled by the boiler feedwater 
level regulator. Thus, the higher the 
rise of head towards shut-off, the 
more pressure must be throttled off 
and, theoretically, wasted. 

Also with a higher rise, the pres- 
sure to which the piping is subjected 
is greater. However, it is not ad- 
visable to seek too low a rise, as 
several disadvantages may result 
therefrom. In the first place, tco 
flat a curve is not conducive to a 
satisfactory and stable control with 
the feedwater regulator, for a small 
change in pressure corresponds to a 
relatively great change in capacity 
and such a condition may lead to 
severe hunting of the control. In 
addition, an impeller design which 
gives a very low rise to shut-off may 
easily result in an unstable head- 
capacity curve difficult to use for 
parallel operation. 


What if Speed Is Not Constant? 


There is another important matter 
to consider in connection with per- 
formance characteristics and the rise 
to shut-off. Generally these charac- 
teristics are plotted at that ccnstant 
speed which corresponds to the full 
load conditions. In actuality, how- 
ever, the pump prime movers do nct 
operate at a strictly constant speed. 
An average squirrel cage motor will 
have a decrease in slip between full 
load and the powei demand at shut- 
off. This decrease is such that the 
speed at shut-off may be from 1 to 
1.5 per cent greater than at full load. 

Since the head generated by a 
centrifugal pump varies as_ the 
square of the speed, the actual head 
at shut-off may be from 2 to 3 per 


PuMP “a" 
STABLE 
CHARACTERISTIC 


CAPACITY 


PuMP “B" 
UNSTABLE 
CHARACTERISTIC 


CAPACITY 


Fig. 3. Definition of stable and unstable 
head-capacity curves 


Fig. 4. One of six 6-in. solid-forged-steel barrel, 6-stage, 475,000-lb-per-hr, 325-F water 

boiler feed pumps at Trenton Channel plant of The Detroit Edison Co. Suction 455 psi, 

discharge 1835 psi—Driven by 1800-hp motors, through hydraulic couplings. Motor shaft 
extended to drive heater feed pump at constant speed 


cent higher than that at constant 
speed. Similar considerations apply 
as well to steam turbines equipped 
with constant speed governors. If 
the power plant designer wishes to 
calculate the possible piping stresses 
very accurately, it becomes neces- 
sary to take this increase in oper- 
ating speed and the consequent 


H-Q 
SECOND 
PUMP 


FULLY OPEN 


THE SYSTEM-HEAD CURVE 
WITH FEEDWATER REGULATOR 


increase in shut-off pressure into 
consideration. 

Requirements for Parallel Operation 

The fact that a pump has a steep 
curve and a high percentage of rise 
to shut-off does not necessarily 
prove that this pump is suitable for 
parallel operation. It is necessary to 


TWO PUMPS 
IN PARALLEL 


CAPACITY 


Fig. 5. These two pumps have characteristics poorly suited for parallel operation, 
as explained in text, page 62 
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Fig. & How to determine maximum brake 
horsepower of boiler fee! pump 


distinguish between two basic types 
of head-capacity characteristics: the 
stable and the unstable types, illus- 


trated in Fig. 3. Pump “A” has a 
stable, steady rising head « apacity 
curve, characterized by the fact that 


it is continually rising from full load 
to zero delivery and that at no ca- 
pacity the total head exceed 
the head generated at shut-off. If, 
on the other hand, the constant 
speed head-capacity curve has a 
droop between full load and shut- 
off, as in the case of pump “B,” the 
since it can 
capacities at 


does 


curve becomes unstable 
deliver two different 
the same pressure 
When several boiler feed pumps 
operate in parallel, the head-capac- 
ity curve must be a stable one. In 
the contrary case, the total flow may 
become unevenly divided between 
the several pumps and one or 
of the pumps may actually cease to 
deliver after a change in the total 
required capacity at light flows 
Another possible difficulty arising 
from the installation of pumps with 
unstable “drooping 
such as pump “B” on Fig. 3 


more 


characteristics 
is the 


fact that when one of the pumps 
operates at relatively light loads 
near the maximum total head, a 
second pump, which had been idle 


up to then, cannot be brought on the 
line after starting up 
head it generates at no flow 
than the head developed by the 
pump running. Thus the pressure in 
the common header prevents lifting 
the check valve of the pump that has 
been started up 


because the 


is less 


just 

Poralle! Pumps Should Have 
Similar Characteristics 

Further 


pumps operating in par- 


allel should have, as nearly as pos- 
sible, similiar head-capacity curves 
and equal head at shut-off. Assume 


rated in par- 
allel, at constant speed with no con- 


two pumps, to be ope 


such as an 
between 


trolling mechanism 


excess-pressure regulator 


the pumps and the common dis- 
charge header Now if one of the 
pumps has a much higher rise in 


head at shut-off than the other, the 
possibility arises that the pump with 
the steeper head capacity curve will 
back the other pump off the 
soon as the head developed by the 
pump with the 
ceeds the maximum head developed 
by the second pump 

The net would be that the 


ine as 


steeper curve ex 


result 


check valve of the second pump 
would slam shut and the pump 
operate at shut-off, an unfortunate 
and generally fatal occurrence if 
the by-pass to the source of suction 
happens to be closed at that time 
As a matter of fact, even if we were 
not to consider the danger of a pump 
being backed off the line (in other 
words, if the by-pass were to be 
always open with two pumps oper- 
ating in parallel) the pumps would 
not subdivide the total load pro- 
portionately 

This fact is illustrated graphically 


in Fig. 5, where pump No. 2 has a 
much higher shut-off head than 


Pump No. 1. The operation of the 
two pumps in parallel takes place 
at the intersection of their combined 
head-capacity curve and the series 
of system-head curves resulting 
from the operation of the feedwater 
regulator. Thus curves A, B, C and 
D are the corrected system heed 
curves obtained by the throttling 
action of the regulator 


Whot Happens When Wrong Pumps 
Are Paralleied? 

As soon as the boiler demand de- 
creases below its maximum, the total 
load becomes less and less equally 
divided between the two pumps 
The individual pump capacities cor- 
responding to the total flow with the 
various system-head curves A to D 
are labeled with the correspondingly 
lower case letters with subscript (1) 
for pump No. 1 and (2) for pump 
No, 2 

For instance, when the demand 
falls to a value corresponding to that 
regulator position which results in 
curve C, Pump No. 1 handles c, gpm 
while Pump No. 2 handles c, gpm, a 
considerably larger share of the 
total load. Finally, when the demand 
falls to a value corresponding to 
curve D, Pump No. 1 can no longer 
develop sufficient head and operates 
at shut-off, with pump No. 2 carry- 
ing the full load 

Whether or not it is contemplated 
to operate two or more boiler feed 
pumps in parallel, the performance 
characteristics of these pumps should 
be suitable to this purpose, since any 
plans for future expansion necessi- 
tate parallel operation 


How to Specify Pump Correctly 
There are numerous 
wording the desired requirements of 
a steady rising head-capacity curve 
and the following is only a typical 
which can be used 
boiler feed 


ways of 


suggested form 
in the preparation of 
pump specifications 
“These pumps shall be guaranteed 
to parallel each other as well as 
other similar pumps designed for 
the same conditions of service. They 
shall be designed, therefore, to ex- 
hibit a continuously rising head 
characteristic from maximum capac- 
ity to shut-off. The percentage of 
rise of the total head from design 
conditions to shut-off need not be 
greater than that required to insure 


proper paralleling and full pump 
stability at all loads.” 

If the pump to be installed is re- 
quired to parallel existing equip- 
ment, it is imperative to include 
with the specifications the actual 
performance curve of the units 
already installed and to specify that: 
“This pump (or these pumps) shall 
be designed and guaranteed to oper- 
ate satisfactorily in parallel with 
existing pumps, the head-character- 
istics of which are shown on the 
attached curve sheet.” 


Location of the Best Efficiency Point 


It has been stated that in prac- 
tically all installations the normal 
operating capacity corresponds to 
anywhere from 75 to 90 per cent of 
the design capacity of the pump. As 
a result, it is not surprising that 
frequently boiler feed pump specifi- 
cations will request the best effi- 
ciency of the pump to be located at 
some intermediate capacity, such as 
70 or 80 per cent of the full-load 
capacity. Except in a few isolated 
cases, such requirements are not 
practical in commercial application. 
When a line of centrifugal multi- 
stage boiler feed pumps is laid out, 
the normal practice is to select the 
impeller design so that the required 
net positive suction head (NPSH) 
at the capacity of best efficiency is 
of a practical magnitude. 

*Since the required NPSH in the 
normal operating capacity range fer 
a given impeller increases approxi- 
mately as the square of the capacity, 
it follows that should the best effi- 
ciency be located at say 75 per cent 
of the full load, the NPSH at full 
load would be increased by approexi- 
mately 80 per cent—almost double 

over its value at the best efficien- 
cy. This in itself would not be a 
fatal feature, for the direct-contact 
heater at the suction might be con- 
veniently located sufficiently higher. 
However, the resultant velocities at 
the suction of the first stage impeller 
would have been so increased that 
the life of this impeller might be 
somewhat shortened. 

In addition, it must be considered 
that under normal conditions the 
rise from head at best efficiency to 
shut-off is of the order of 15 per 
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Fig. 7. In determining maximum brake horse- 
power of pump, dotted line shows effect of 
feedwater regulator 
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Fig. 8. How to determine driver horsepower for boiler feed pumps operating in parallel 


cent. At the same time, while the 
head capacity curve is very flat at 
low capacities, it increases in steep- 
ness as the capacity is increased. 
Therefore, if the requirement should 
be followed and the point of best 
efficiency located at 80 per cent of 
the design capacity, the rise from 
the design head to shut-off may run 
to as much as 30 per cent or more, 
with the disadvantages mentioned 
earlier in this article. 

Of course, there are some excep- 
tions in which it may be possible to 
obviate some of the difficulties men- 
tioned above and provide a design 
which has its best efficiency at ca- 
pacities somewhat lower than the 
maximum design capacity. This be- 
comes more practical in the case of 
“custom-built” pumps in the higher 
pressure range—such as 1600 psi 
and above—as long as one is dealing 
with appreciably large capacities, 
say 1200 gpm and above. In addi- 
tion, the use of variable speed drives 
—such as turbines, hydraulic coup- 
lings or magnetic drives—obviates 
the disadvantages of excessive rise 
to shut-off, for in such cases the 
pump operates against the system 
head, which descreases at light 
loads. 


Efficiency Evaluations 


The subject of efficiency evalua- 
tion is extremely controversial and 
presents some very complex rami- 
fications. As a result, it is possible 
to present only a few general com- 
ments on this subject in this article. 
There is no doubt, of course, that a 
pump with higher efficiency will 
consume less power and therefore 
entail lower operating costs, at least 
on paper. It must be considered, 
however, that the question of effi- 
ciency is unalterably linked with 
that of reliability. In general, it can 
be stated that the desire for higher 
efficiencies and that for greater re- 
liability work at cross-purposes to 
each other. 

For instance, one of the great 
sources of power losses in a cen- 
trifugal pump is the disk-horse- 


‘ 


ember 


power, which is the power expended 
to drag the impellers through the 
liquid surrounding them. Because 
the disk-horsepower losses increase 
with the fifth power of the impeller 
diameter, definite power savings can 
be obtained through the reduction 
of the head generated by each stage 
(and, therefore, of the diameter of 
each individual impeller) and by in- 
creasing the number of stages. At 
the same time, while increasing the 
pump efficiency which can be ob- 
tained for a given set of operating 
conditions, this increase in the num- 
ber of stages results in a greater 
shaft span, greater deflection and a 
definite decrease in the potential re- 
liability of the pump. 

The same considerations arise in 
connection with two other means 
available to improve pump efficien- 
cy; that is, reduction of the shaft 
diameter and reduction in operating 
clearances. Both these solutions 
affect the pump reliability very 
seriously. It is rather unfortunate 
that of the two factors, efficiency and 
reliability, the first lends itself to 
arithmetical calculations which can 
yield a numerical answer in dollars 
and cents saved, while the second is 
strictly intangible. 

Yet it should be always borne in 
mind that the reliability of a boiler 
feed pump is of prime importance 
in the selection of this equipment 
and should outweigh any considera- 
tions of power savings. As a matter 
of fact, whenever efficiency im- 
provement is obtained at the cost of 
sacrificing even the least amount of 
reliability, any power savings will 
be purely imaginary. Even if we 
were to neglect the possible cost of 
interruption of service, the cost of 
one extra overhaul during the life 
of the pump may outweigh all the 
savings derived from the difference 
in power consumption. 

It should be mentioned, inciden- 
tally, that the difference in power 
consumption between two pumps 
designed for the same conditions of 
service is not a net loss, because 
internal pump losses are trans- 
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formed into heat energy and are re- 
covered in the feed system. Exact 
calculations of this recovery are be- 
yond the scope of this article, but 
a “rule of thumb” is that approxi- 
mately a third of the losses are re- 
coverable and therefore only two- 
thirds of the difference represents a 
net loss. 


Evaluating Power Costs 


As a matter of fact, evaluation of 
power costs in the case of a boiler 
feed pump is somewhat inconsistent 
with the methods used in selecting 
pump design conditions. As outlined 
in an earlier article,” the design 
capacity is generally chosen at 15 
to 20 per cent in excess of the maxi- 
mum operating boiler conditions. 
This excess is provided as a margin 
against boiler swings, against pump 
wear and as a prerequisite for full 
power plant reliability. In addition, 
a margin is frequently provided in 
the total head at the design capacity. 
In this wise, a pump operating at 
constant speed will consume up to 
20 per cent more power than would 
have been required if the pump had 
been desgined for the exact head 
and capacity conditions prevailing in 
the installations. This is as it should 
be; and the excess in power con- 
sumption is a justifiable insurance 
premium to be paid for full reliabil- 
ity and confidence in the fact that 
the boiler feed pumps will at all 
times deliver sufficient capacity to 
the beiler. 

However, in making comparisons 
between several designs of boiler 
feed pumps, it becomes a definite in- 
consistency to penalize any design 
that, for greater reliability, utilizes 
less stages, or larger shaft diameters, 
or greater clearances. This is espe- 
cially true since differences in effi- 
ciency and hence in power con- 
sumption resulting from a desire to 
improve reliability of operation sel- 
dom exceed 2 or 3 per cent, a bare 
tenth or sixth of the excess in power 
consumption perfectly acceptable to 
designers when establishing capacity 
and total head conditions. 


Characteristic Curves and Guarantees 
Generally, the performance char- 
acteristic curves included in a 
manufacturer's proposal are based 
on actual tests of similar units and 
it is expected that they will be ver 
closely met on test. However, Proce 
casting and machining variations 
encountered in ccmmercial type 
manufacturing are likely to result 
in small variations in the perform- 
ance characteristcis. This factor has 
been wisely recognized by the 
Hydraulic Institute, the Standards * 
of which recommend that the pump 
guarantees be limited to one point 
(capacity, head and efficiency) and 
to the statement that the head- 
(Continued on page 112) 


t Standards of the Hydraulic Institute, 
lished by the Hydraulic Institute, 90 
Street, New York 6, : price $3.00 
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TABLES give three factors, 
A, B and C, which when muitiplied together 
give the flow of air in galvanized ducts for any size, 
any temperature and pressure of air, and any pres- 
sure drop, within the range of the tables. Knowing 
any three of the four variables in the equation 
Flow Be C 
the other can be solved for by simple multiplication 
or division. 

Table; | gives the value of A, the flow of "stand- 
ard air” (0.075 lb per cu ft} in ducts of various sizes, 
which give a pressure drop of 1/10 of an inch 
(0.1 in.) of water per 100 linear feet of duct. The 
values above the heavy line are volumes, thousands 


Suppose we have 100,000 |b per hr of air at 200 F, the barometer 


is 27 in., and we want @ pressure drop of 0.05 in. water per 100 lin. 
. Flow, B and C are known, and 
A Flow 100.000 172.000 or 
0.83 «0.70 
since the values in Table | are in thousands of pounds 172 
For this value of A, Table | [use the part below the heavy line 


since we are dealing with weight) shows that ducts 24 in. by 
120 in., 30 in. by 96 in., 36 in. by 72 in., of 42 in. by 60 in. could 
be used. By interpolation 


17 154 
« square duct 48 ( 2 6 


(60 48 41.75 
277 —. 184 


49.75 in 
121 
218 121 


diameter could be used 


square could be used, or a round duct 
(60 )) 48 63 54.3 in. in 


The shape would be determined by space 


conditions 

Suppose we hed the above quantity and condition of air, and 
@ 48-in. square duct. What would the pressure drop be? In this 
case C is untnown, and 

Cc Flow 100,000 0.78 
A» 8 154,000 0.83 

From Table Ill, the pressure drop corresponding to C 0.78 is 
0.0626 in. water per 100 linear feet 


Suppose we had the above duct and condition of air, how much 
air would it handle with a pressure drop of 0.05 in. water per 100 


linear feet? in ths case A. B and C are known and flow is un 


brown 
Flow 
Solut 


vevves 


154.000 0.83 0.70 89.500 |b per hr 
ons on a volume basis use exactly the same method, the 
»§ A and B being those given for volume 


How te Apply the Method for Moist Air 

find the specific volume from the pyschrometric 
find the temperature of dry air having the same 
specific volume, and find B for air of this temperature. While this 
s not theoretically exact. the error will be well within the limits of 


For moist air 


chart or table 


the accuracy with which pressure drops are calculable 


How to Apply the Method for Five Gas 


for flue gases, the densities in general differ from air 


write The Editors, POWER ENGINEERING 
Chicago 3, Ill 


Similarly 


For reprints 
110 S. Dearborn Street 


Example to Show Use of Tables 


of cubic feet per minute, and those below the 
heavy line are weights, thousands of pounds per 
hour. 

Table Il gives the value of B, the multiplier for 
other temperatures and other barometric pressures 
than those of “standard air." For each pressure and 
temperature, two values are given, B, being the 
volume multiplier to be used when dealing with 
volumes, and B, being the weight multiplier to be 
used when dealing with weights. 

Table Ill gives the value of C, the multiplier for 

ressure drops of other than |/10 in. water per 100 
~ feet. The same value applies to either weight 
or volume. 


by less than the probable limits of error of duct friction calcula- 
tion, and the tables may be used directly. 


Here's How the Table Values Were Obtained 


lf a more exact solution is required for either moist air or flue 
ges, or if conditions beyond the range of the tables are encoun- 
tered, the method used in deriving the tables may be used, as 
outlined below: 


d diameter of round duct, or 2 a for a rectanguiar 
a+ 
duct a in. by b in. 
v velocity in duct, (feet per minute) 


p density of air, Ib per cu ft. 


absolute viscosity, centipoises. Values for dry air at vari- 
ous temperatures are given in Table at bottom of page. 


Re = Reynolds Number, = 2.087 
f friction factor, from Colebrook function (using the roughness 
constant for galvanized ducts 
(orm 2.51 ) 
-2 log t 
\ f d Re \ f 


Charts are available from which values of f for various diam- 
eters, materials and Reynolds numbers may be obtained.''''” 


0.00!0 


P pressure drop, inches water 


Table for Viscosity of Air, Centipoises 


Temp., F Viscosity Temp., F Viscosity 
-100 0.0130 500 0.0281 
0.016! 600 0.0300 
100 0.0190 700 0.0318 
200 0.0215 800 0.0335 
300 0.0238 900 0.0353 
400 0.0260 1000 0.0370 


4 
| Moody, Lewis F., Friction Factors for Pipe Flow; Transacti 
44 
= 


Flow =AXBXC 


For Ducts Carrying Dry Air, Moist Air, Flue Gas 


Table |. Values of A, Multiplier for Flow in Galv. Ducts That Gives 1/10” Water Friction 
Pressure Drop Per 100 Lin Ft with “Standard Air’ (0.075 lb per cu ft) 
Volume, Thousands of Cubic Feet Per Minute (Above Heavy Line) 
Weight, Thousands of Pounds Per Hour (Below Heavy Line) 


DIAMETER OR SIDE OF RECTANGLE 


to" 


12" 


is" 


24" 


30" 


36" 


42" 


48" 


60” 


72" 


0.036 


0.108 


0.234 


0.428 


0.689 


1.25 


2.04 


4.32 


7.86 


12.6 


19.0 


27.0 


48.5 


77.4 


17. 


0.138 
0.233 
0.330 
0.427 
0.529 
0.684 
0.837 
1.14 
1.45 
1.77 
2.09 
2.39 
3.01 
3.63 
4.26 
4.87 
5.48 
6.08 


SIDE OF RECTANGLE 


0.031 
0.046 
0.352 
0.506 
0.662 
0.828 
1.07 
1.32 
1.81 
2.32 
2.82 
3.33 
3.83 
4.80 
5.80 
6.79 
7.79 
8.80 
9.81 


0.052 
0.078 
0.138 


0.073 
0.112 
0.202 
0.298 


0.117 
0.184 
0.335 
0.507 
0.687 
0.876 


0.152 
0.238 
0.440 
0.668 
0.913 

1.17 

1.60 


0.186 
0.294 
0.544 
0.834 
1.14 
1.49 
2.03 
2.60 


0.253 
0.403 
0.760 
1.17 
1.63 
2.14 
2.93 
3.76 
5.50 


0.322 
0.515 
0.980 
1.51 
2.02 
2.79 
3.86 
4.99 
741 


0.394 
0.626 
119 
1.86 
2.63 
3.47 
4.80 
6.19 
9.33 
12.6 
16.1 


0.464 
0.739 
1.41 
2.20 
3.14 
4.14 
5.75 
7.50 
3 
15.3 
19.7 
24.2 


0.532 
0.85! 
1.63 
2.56 
3.64 
4.81 
6.70 
8.79 


0.669 
1.07 
2.06 
3.26 
4.66 
6.17 
8.59 
14 
17.3 
23.9 
30.8 
38.2 
45.7 
61.6 


0.807 
1.29 
2.49 
3.97 
5.68 
7.83 
10.6 
14.0 
21.4 
29.7 
38.6 
47.9 
57.6 
77.7 
98.6 


0.09% 
0.076 


0.207 
0.163 


Table li. Values of B, Multiplier for 


Other Pressures and Temperatures 
B, to be used with Volume Figures in Table | 
B,, to be used with Weight Figures in Table | 


Barometer 
(Elevation above Sea Level) 


30" Hg | 
{-72') 


27°Hg | 24°H 
(2820') (5980" 


0.86 
1.20 


0.95 
1.06 


1.02 
0.97 


1.09 
0.88 
1.16 
0.8! 
1.22 
0.75 


1.28 
0.71 


1.34 
0.67 
1.38 
0.63 
1.43 
0.60 
1.47 
0.58 


1.50 
0.56 


0.90 
1.14 


1.00 
1.00 


1.07 
0.91 
1.15 
0.83 


1.22 
0.77 


1.28 
0.71 

1.34 
0.67 
1.40 
0.63 
1.45 
0.60 
1.50 
0.57 
1.54 
0.54 


0.95 
1.07 


1.06 
0.94 


1.13 
0.86 
1.21 
0.78 
1.29 
0.74 
1.36 
0.67 


1.42 
0.63 


1.48 
0.59 


1.53 
0.56 
1.58 
0.53 
1.63 
0.5! 


1.67 
0.50 


mber 


1950 


Table Ill. 


Values of C, Multiplier for 


Pressure Drop per 100 Lin Ft 


C for various / p's 
For either volume or weight 


for various C's 


3” 0.021 0.095 0.947 1.08 1.22 1.35 
6" 0.268 2.93 3.37 3.80 4.24 
8" 0.909 0.399 4.68 5.39 6.08 6.80 . 
10" 1.21 1.79 10.544 6.70 7.74 8.76 9.80 
12" 1.51 2.28 3.09 6.90 10.3 116 13.0 
15" 198 3.01 4.11 5.29] 126 146 165 185 
18" 245 3.75 5.14 670 9.15 | 16.7 19.3 220 246 
24" 3.42 5.26 7.33 9.63 13.2 16.9 13.3 25.7 29.9 34.0 38.3 
30" 441 6.79 9.09 125 17.4 224 33.3 [100 18.1 35.6 41.6 47.6 53.7 
36" 5.36 835 118 156 21.6 27.8 42.0 567 23.3 464 543 62.2 70.3 b. Ry 
42" 634 9.90 14.1 186 259 33.7 510 690 888 28.7 57.7 67.8 78.0 88.1 F 
48" 7.32 164 216 39.5 59.8 81.5 105. 129 343 69.7 81.8 94.1 107. 
60" 9.27) 14.7 21.0 278 386 $1.2 78.0 107. 139. 172. 206. tt. 2. 
72" 4.2 617.9 256 33.9 47.7 630 963 134. 174. 216. 289. 350 121. 143. 167. 188. 
84" 13.2 21.4 30.1 40.0 56.6 75.1 116. 160. 209. 259. 314. 425. 544. 1148. 176. 205. 237. 
96" 15.2 24.2 348 46.2 65.6 87.0 134. 187. 244, 305. 368. 501. 646. 794] 211. 246. 281. aa 
108" 17.1 27.4 394 524 74.3 99.0 153. 214. 260. 351 423. 580. 750. 922. 1110. |287. 328. = 
120" 19.1 30.6 44.1 586 835 111. 172. 241. 316. 396 480 669. 846. 1070. 1260. 1480. ] 374. a 
Square 0.621 1.34 245 3.94 7.19 11.7) 24.7 45.0 72.3 109. 154. 277 444. 668. 949. 1290. 1680. 
Round 0.487 1.05 1.93 3.10 564 9.18 194 35.4 567 855 121. 218 348, 526. 746. 1010. 1320. | | , 
AP | 0.00 | 0.05 
-100 | om || | 1.7 | 1.92 
0 00 «(Os 231 | 243 
0.05 | 070 || 06 2.54 | 2.65 
100 0.06 0.77 0.7 2.75 | 2.88 
007 | O83 ||. O08 2.95 | 3.04 
200 0.08 0.89 | 0.9 3.13 3.2! 
ae 
400 
c= 
600 a 0.0 | 0,000 0.100 | 038! | 0.831 
0.1 0.0014 0.120 0417 | 0,886 
700 0.2 0.0050 0.142 | 0456 | 0.943 
0.3 0.0105 | 0.165 | 0497 | 1,001 
800 0.4 0.0179 0.190 0.539 
05 | 0.0271 | 0.219 0.586 
900 os | | | 0479 | 
0.7 0.0509 | 0.279 | «#0677 | 
B. 1.57 08 0.0655 0.311 | 0.726 | 
1000 
ass 0.9 0.0819 0345 | 0.778 
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Two Titusville boilers at Oble- 
home City University installed 
with the new Multi-Rib setting 
developed by Plibrico and 
with Plibrico sectionally-sup- 
ported insulated furnace 
ings. The refractory lining can 
be anchored to and section 
ally supported from the casing, 
if desired, transferring lining 
load to casing. New setting 
designed to permit lighter, 
stronger and more economical 
construction, good appearance 


Recent installation of 
Ruths accumulator with 
all necessary control 
equipment, made by 
Foster Wheeler Corp. 
at large tobecco com- 
pany plant. In prepar- 
ing tobacco for process, 
very high demand for 
steam occurs for short 
periods in a moistening 
chamber: no steam re- 
quired in chamber for 
long periods. To al- 
low power plant boilers 
to generate at uniform 
rate, this accumulator 
was installed. It can 
store 900 Ib of steam 
charged at 125 psi and 
discharged at 15 psi at 
90 per cent filling. Dis- 
charge rate about 6000 

Ib per hr This unique structure is 15-story glass-and- 
brick research tower, designed by Frank 
Lloyd Wright, under construction for S. C. 
Johnson & Son, Inc., at Racine, Wisc. It has 
an inner core of concrete, and cantilevered 
floor levels inside double walls of glass 


uta ham 


Health officials inspecting equipment inside 
Pennsylvania's new mobile air pollution lab- 
oratory, built by Mine Safety Appliances 
Co., for investigating air contamination 


Left—Inverted-bow! type 37,500-sq-ft Foster- 
Wheeler surface condenser is a feature of 
the outdoor turbine-generator installation at 
Cutler Station of Florida Power & Light 
Co., Perrine, Fla. designed by Ebasco Serv- 
ices. Condenser is in raevanal alongside 
60.000-kw turbine generator 
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Dr. Willis H. Carrier, inventor of centrifugal 
refrigeration machine in 1921, is shown with 
2000th such unit produced by Carrier Corp. 
This unit, designed to produce —85 F tem- 
perature, is for Eastman Kodak Co. 


No, these are not midgets—they are full- 
size workmen assembling a 20-ft-high, 3,500.- 
000 kva compressed air circuit breaker being 
Consolidated 


Westinghouse for 


built by 
Edison of New York 


Left—Helen Powers en- 
vies this GE power trans- 
former (in background) 
which has 108 fans to 
help it beat the sum- 
mer heat. They blow 
5400 cfs of air against it 


Right—Wearing an air- 
force style flying suit, 
Wilson Gingerich speaks 
into microphone in large 
cold room where Cater- 
pillar Diese! engines are 
tested at temperatures 
as low as -65 


Below—Six of the nine 
1000-hp GE motors in- 
stalled for boiler feed 
pump drive at the Har- 
bor Steam Plant at Los 
Angeles Department of 
Water and Power, Wil- 
mington, Calif. 


Surge of energy more than 2'/2 times as great as the rate at which entire Northwest 


power pool can supply power to its customers was pr 
recently to test the world's largest 10,000,000-kva circuit breakers 


oduced at Grand Coulee dam 
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a is a magic word. It 
suggests the thrill of explora- 
tion, the power of new knowledge, 
and the manifold benefits that ac- 
crue from a fuller understanding of 
Fundamentally, research is 
the lamp of progress. Most of the 
arts and sciences owe their present 
stature and hope of future develop- 
ment to the revealing light of re- 
search. Modern industry derives its 
very lifeblood from research and our 
national security depends upon it 
Yet, only a few decades ago, 
research was confined to the com- 
seclusion of university 
The first industrially- 
laboratory in America 
dedicated to fundamental research 
was established by the General Elec- 
tric Co. in 1900, just fifty years ago 
That first home of the G-E research 
laboratory was an exceedingly 
humble one-—a barn back of Dr 
Steinmetz’s Residence. Dr. Stein- 
metz, indeed, was one of the pro- 
motors of the idea. He. together with 
A. G. Davis, manager of the Patent 
Department, conferred with E. W 
Rice, Jr. who was then technical 
director of the company. The pro- 
posal met with a hearty reception 
and immediate steps were taken to 
make the plan a reality. The first 
move was to find a man to organize 
the laboratory and to direct its ac- 
tivities. This man, they found in Dr 
Willis R. Whitney, then a young 
chemist at MIT. He was hesitant to 
accept the offer because he feared 
that industrial research would not 
provide the range of interests and 
freedom for investigation that made 
academic research so attractive to 
him. Mr. Rice reassured him as to 
the rewards of industrial research in 
the form of scientific 


nature 


parative 
laboratories 


sponsored 


achievement 
and so far as his own interests were 
concerned told young Whitney to 
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The new home of the General Electric Research Lab- 
oratory located at the Knolls near Schenectady, N. Y. Five stories 


high (two stories below ground) it houses 107 laboratory rooms, 
an auditorium, a penthouse for executive offices, and shop areas 


write his own ticket. Thus, there 
was established the principle of in- 
dividual initiative that characterizes 
the work of the laboratory to this 
day 

Thus, in Steinmetz’s barn Willis 
Whitney established himself and set 
about surveying the electrical field 
for unsolved problems that might 
appeal to his boundless curiosity. He 
found plenty of them—enough to 
provide stimulation and excitement 
for a long and fruitful career. In 
that pioneer laboratory there was 
inaugurated a research program that 
has grown with the years until its 
impact is now felt in every American 
home 

Soon, after the laboratory was 
established, the barn was destroyed 
by fire, and in the spring of 1901 
the laboratory was transferred to a 
small building in the Schenectady 
Works. This was the first of a num- 
ber of moves that came with the 
growth of the Laboratory, culminat- 
ing in the new 18 million dollar lab- 
oratory formally dedicated on Octo- 
ber 9 


Details of Design 


This great new laboratory has 
been in the making since January 
1945, when the project of co-ordi- 
nating the planning for new build- 
ings and facilities began. The job 
was first to ascertain requirements 
in terms of types and quantities of 
services and structures needed, and 
then to help convert plans and new 
ideas into the buildings which the 
staff began to occupy this autumn 

The choice of the site. an estate 
called “The Knolls,” about 5 miles 
from the Schenectady Works was 
based upon a number of factors of 
which the natural beauty of the site 
was perhaps least important. The 
Mohawk River on which the Lab- 
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oratory is located can provide prac- 
tically unlimited quantities of cool- 
ing and process water; also it 
furnishes means for disposing of 
liquid wastes after they have been 
properly neutralized and purified. 
The River furthermore permits 
barge transportation for fuel oil or 
for bulky or heavy equipment. It is 
close to good residential areas and 
has a branch line of the New York 
Central Railroad running through 
the site 

The largest item in a research lab- 
oratory budget is pay for the re- 
searchers’ time. Consequently a 
large capital investment in special- 
ized buildings is justified if it pro- 
vides convenient services to make 
experimentation easier and faster. 
Therefore, the main building is so 
designed that in any room there is 
available any or all of the follow- 
ing services: hot and cold water, 
distilled water, laboratory drain, 
hydrogen, nitrogen, oxygen, city gas, 
compressed air—high and low pres- 
sure, rough vacuum, and 125 Ib 
steam. Furthermore, experience 
teaches that the level of demand for 
electric service for experimental 
work is continually increasing so 
that the following electric services 
are available in any room: 120/208- 
volt, 3-phase, 4-wire, 60-cycle 
power; 265/440-volt, 3-phase, 4- 
wire, 60-cycle power; and 125/250- 
volt direct current 

An important part of the labora- 
tory are the shops where special 
experimental tools and apparatus 
are made. While certain known 
items of equipment can be pur- 
chased as stock items, innumerable 
special tools and gadgets become 
necessary and these are more quick- 
ly made in the laboratory's own 
shops. These are located on the 
lower floors of the buildings. Here 
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Dedicates a LABORATORY 


General Electric celebrated the 50th anniversary of the nation's first industrial 
by the formal dedication of the G-E Laboratory's new 
near Schenectady, on October 9. This new laboratory 
which has been built during the last few years at a cost of 18 million dollars 
is, without doubt, the most complete and finest laboratory in the world 


research laborato 
home at the Kno 


the scientists can have the invaluable 
aid of good craftsmen either in “hay- 
wiring” together a “quick and dirty” 
gadget if that is all that is desired 
or in designing and constructing ap- 
paratus of considerable complexity. 
These shops are as nearly as pos- 
sible in the physical center of the 
research space. 

As already mentioned the site was 
not chosen primarily for its natural 
beauty but it is one of unusual 
charm. As the visitor approaches 
the main building he is impressed by 


the avenue of fine old trees leading 
to the main entrance. These trees 
were planted by a former owner of 
the property and have been left 
undisturbed. Nearing the entrance, 
one can look into and even through 
the lobby, for the near and far walls 
are entirely of glass panels. 


The building has roughly the 


shape of the letter T, the upright 
part forming the first wing of the 
building, which was completed in 
the autumn of 1948. The cross wing 
was completed during the past sum- 


Fig. 2. Thresholds to science and some of 
the scientists who have crossed them. Right, 
front to rear: Dr. Willis R. Whitney, founder 
and first director of the laboratory; Dr. 
Albert W. Hull, inventor of the magnetron 
and other electron tubes; and Dr. Saul 
Dushman, expert on high vacuum. Left, front 
to rear: Dr. Vincent J. Schaefer and Dr. 
Bernard Vonnegut, who with Dr. Irving Lang- 


muir are famed for discovery of methods of 


producing snow and rain from clouds; Dr. 
James Cobine, expert on high frequency 
tubes; and Dr. Katherine B. Blodaet+, known 
for her work on invisible films 


Fig. 3. Typical laboratory room in the new 
laboratory. Part of the Metallurgy Division. 
this room is devoted to the investigation of 
the properties of metals 


mer and is now fully occupied by 
members of the laboratory staff. 

The lobby is 32 ft wide and 60 ft 
deep. Through the glazed wall, one 
obtains a magnificent view of the 
Mohawk River with the Adirondack 
Mountains in the distance. At the 
left of the lobby is an auditorium, 
seating over 300 persons, fully 
equipped with modern protection 
equipment. The back of the stage is 
normally closed by two large panels 
of light wood, but these can be rolled 
back by a motor to expose the pro- 
jection screen. 

On the floor below the auditorium, 
at ground level because the build- 
ing is on a ridge, is the cafeteria. 
From this one can go out to a ter- 
race, and thence to the gardens. 

To the right of the reception room 
one enters a corridor to one of the 
laboratory floors. Most of this floor, 
at the entrance level, but which is 
known as the third floor, is devoted 
to the Metallurgy Division. This 
floor also has on it the library, 
where a scientist about to embark en 
a new research may look up in books 
or technical journals earlier work 
which may have a bearing on his 
problem. 

The central wing of the fourth 
floor is devoted to electronics re- 
search, including the development of 
high-power tubes for the production 
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Fig. 4. Typical physics and electronics room arrangement 


of short radio waves. Other ele« 
tronic research. much of it con- 
cerned with television, is conducted 


on the fifth floor of the central wing 
The fourth fifth floors of the 


cross wing the Chemistry 


and 
ho ine’ 
Division 
On the 
ng, there 


build- 


rooms tor 


second floor of the 
are research 
the division of mechanical investiga 
tions devoted to the 
rockets ‘ 
vibration, et 

In addition to the 
there are a 


studies oft 
ombustion retrigeration 
main laboratory 


building number of 


others on the 180-acre tract. To the 
East is the Radiation Laboratory, in 
which a new type of accelerator 


ferromagnetic 
This appa 
yield 


known as the 
synchrotron 


non 
is installed 
ratus, which is expected to 


100.000 000. x-rays is nearing com- 


pletion. This building also houses an 
80,000,000-v synchrotron, and x-ray 
equipment for one, two and ten- 
million volt radiation 

Early in the planning of the new 


laboratory it was necessary to decide 


whether a building with windows 


was desired or one without windows 


A building without 
be built cheaper than one 


windows could 
with win 
but a canvass of the technical 
ated that 
work continuous- 
Hence 
built 


made 


dows 


employees indi many 
would not want to 
building 


ly in a windowless 


a building with windows was 

The exterior 
Hh» ft 
sible 
the center or if de 
side of that 


sible rooms 


pilasters are 


wide so as to allow three 
the prete rred one at 
ired 3 ft 
This 
having widths which are 
Room widths which 


tiples of 12 ft are 


pos 
partitions 
either 
point makes pos- 
multiples of 3 ft 
are mu repetitive 


the others can be arranged only in 


certain specific sequences 


Laboratory doors outward 


nto the 


open 
corridors 
for ease of egress) Each 4-ft 


wide 
hinged 
bolted 


leaf 


pening rte a vestibule betweer 
service shatts The a ingement s 
shown in Fig | Th door has a 
clea sibil 


aces 


provide \ 


when oper 


into the cornmdor 


pane! 
ty. Also, the 
not protrude 


door 


In general, two means of egress 


labo 


1OUS 


have been provided from each 


ratory in which hazar 


work may be done. If the room is 
so small that it is not convenient to 
have two doors, escape hatches into 
an adjoining room have been pro- 
vided at the end of the room far 
from the door 

For fire fighting, portable 3-, 5-, 
or 10-lb CO. hand extinguishers are 
provided, at least one in each room 
In addition at each stairwell on each 


imperfect. Likewise, three-phase 
plugs without neutral would be 
four-prong so as to carry the 
protective ground wire. Further- 


more, four-wire three-phase circuits 
in which the neutral is also carried 
through so that line-to-neutral volt- 
age is available would require a fifth 
wire for the independent protective 
ground 


Dedication 


The dedication of this great new 
laboratory was attended by leaders 
in science and industry from all 
parts of the country and by some 
from other countries. Honored guests 
at the ceremonies included Dr. Willis 
R. Whitney, founder of the labora- 


tory in October 1900, and its first 
director, and Dr. William D. Cool- 
idge, x-ray pioneer and director 


emeritus. Now 82, an honorary vice 
president of General Electric, Dr 
Whitney is still active in research. 

Also in attendance were the mem- 


floor 50-lb CO, carts are located in bers of the National Academy of 
cabinets off the corridor. The ex- Sciences, holding its autumn meet- 
perience of the laboratory staff is ing at the laboratory. In the prin- 
that all but extremely unusual fires cipal address, Charles E. Wilson, 
AC OUTLET BOX OC OUTLET 80x 
q 
4 by ri 
+ 
‘Vv 
Fig. 5. Standardized service outlet arrangement lw 
LS. Live Steam Hydrogen N: Nitrogen A-100: Air at 100 Ib 
LW. Laboratory Waste CG City Gas O: Onygen DW: Distilled Water 
Cw Cold Water A-10 Air at 10 ib Vv: Vacuum HW: Hot Water 
can be put out quickly with hand President of General Electric, re- 


CO. extinguishers 

In standard research space ther- 
mostatic-type fire detectors have 
installed on the ceilings with 
drop-type indicators in the 
control room where an 
operator will be stationed at all 
Basement and shop areas are 
with standard water 


been 
zome d 


electrical 


times 
protecte d 
sprinklers 

(3) All electrical and pipe serv- 
ices can be turned off in the shafts 
they take off from the ver- 
tical feeders. Thus in the event of 
trouble in any room the services to 
the room can be turned off from the 
without entering the room 


where 


corridor 

(4) For many years safety com- 
mittees have been urging the use of 
solid protective grounds in addition 
to normal neutral wires on all elec- 


tric systems. For example, single- 
phase lines would use three-prong 
plugs and sockets with the third 


or protective ground wire prov iding 
a means for connecting machine 


frames or equipment chassis solidly 


to ground independent of the elec- 
trical neutral or of the metal con- 
duit whose continuity might be 


viewed the accomplishments of the 
laboratory in the past half century, 
and cited the necessity of industrial 
research to the nation’s economy. 
Following his speech, Mr. Wilson 
formally dedicated the new home of 
the laboratory to the advancement of 
scientific knowledge and presented 
golden keys to Dr. C. G. Suits, G-E 
vice president and director of re- 
search 

In his acknowledgment, Dr. Suits 
paid tribute to Mr. Wilson's contin- 
ued interest in the Research Labo- 
ratory and then unveiled a bronze 
plaque, at the entrance of the main 
building, which expresses the appre- 
ciation of the people of the Research 
Laboratory to the company presi- 
dent. Dr. Suits also unveiled two 
heroic glass portraits of Dr. Whitney 


and Dr. Coolidge. These are panels, 
each 33 by 57 in., set into the glass 
wall which forms the front of the 


entrance lobby to the main building 
They were made by a new process 
developed by the Corning Glass 
Works in which the photographic 
image is formed through the glass 
itself 


r 
panel which is normally 


Fig. |. The 4-cycle, 6-cylinder, supercharged 

Nordberg Dual-fuel Diese! installed at the 

Elkhorn Municipal Plant. It drives an 875- 
kw, 2400 /4160-v Elliott Co. generator 


Cuts Power Cost 50 Per Cent ; 


HE PURCHASE OF a dual-fuel 

Diesel engine by the Elkhorn 
Light & Water Comm. of the city of 
kikhorn, Elkhorn, Wisconsin, in 1948 
was an innovation in the municipal 
power field. To some it may seem 
unusual to use natural gas as the 
main fuel supply with the source 
hundreds of miles away. Wisconsin 
is not generally looked upon as a 
field for Diesel engines of the larger 
sizes arranged for gas burning yet 
here at Elkhorn is evidence that an 
engine of this type has definite ad- 
vantages. It is believed that this is 
the only gas burning Diesel in serv- 
ice in Wisconsin. 

When the power plant building 
was originally constructed it was the 
intention to install Diesel generating 
equipment but this plan failed to 
materialize. At that time the city 
maintained a distributing system but 
purchased its power requirements 
from a utility system. Until the 
present Diesel was installed, the 
building housed the distributing 
switchboard, two motor driven 
pumps of the city water system, a 
single cylinder 50 hp variable speed 
Diesel belted to a centrifugal pump 
which served as stand-by, a work 
shop and garage space. In 1940, a 
plan was again considered to install 
three 900 hp Diesels to take over the 
entire city load, but this also was 
never carried through. 

When natural gas became avail- 
able in Elkhorn, consideration was 
given to the installation of a Diesel 
that not only would burn this low 


By A. J. WOLFF 
Plant Superintendent, Elkhorn Municipal Power Plant 
Elkhorn, Wisconsin 


cost fuel but would also burn oil fuel 
should there be times when gas was 
not available. This led to the pur- 
chase of a Nordberg Duafuel engine 
in March 1948. This engine is a 4- 
cycle, 6-cylinder supercharged unit 
with a 16 in. bore and 22 in. stroke 
and drives an 875 kw, 2400/4160 v, 
3 phase, 60 cycle Elliott generator 
with 15 kw, v-belt driven exciter. 
Being of the dual fuel type it oper- 
ates as a Diesel on either gas or oil 
fuel. The change from one to the 
other can be made instantly by ro- 
tating the control wheel at the end 
of the engine. Normally the engine 
burns gas but the contract with the 
gas company is such, that during 
periods of extreme cold weather 
when there is a shortage of gas, it 
may be necessary to switch the en- 
gine to oil fuel. The plant is given 
about an hour notice when a change- 
over is required. During the winter 
of 1949-1950 the total time that the 
engine was off the gas line was only 
20 hr, the longest single period be- 
ing 6 hr. 

Shortly after the engine was pur- 
chased there was a change in the 
supervision of the plant and when 
the present superintendent took over, 
the generator had been delivered 
and was setting outside the plant, 
while the engine stood on a rail- 
road siding awaiting to be unloaded. 
Some work had been started on the 
foundation. There had been no com- 
plete plant layout made, no auxil- 
iaries had been ordered; in fact the 
whole project was at a standstill. 


After gathering all the loose ends 
and overcoming difficulties and de- 
lays in securing materials and serv- 
ices, the installation was finally com- 
pleted and the engine placed in 
service late in July, 1949. 

Since the engine did not have suf- 
ficient capacity to carry the entire 
city load, it was intended to operate 
it in parallel with the Wisconsin Gas 
and Electric Co. system. This would 
accomplish two purposes. One, it 
would smooth out the peaks of the 
city service, thereby lowering the 
demand charge and reducing the 
over-all rate of purchased power. 
Two, it would provide some stand- 
by service in case of a failure of high 
line service. The engine is held at 
practically full load capacity with 
unit power factor from 7 am to 10 
pm six days a week. During this 
period, only the demand in excess 
of the load carried on the engine is 
supplied by the utility system which 
also carries all the city load when 
the engine is not in service. 

Table I for the first four months 
of 1950 shows the comparative costs 
of gas burning Diesel generated 
power with purchased power. Since 
the engine operates on constant load, 
there is little difference from month 
to month of the various expense 
items that enter into the cost of 
generation. 

The figures show that the engine 
is delivering a kilowatt hour for 9.77 
cu ft of natural gas and has a lube 
oil consumption of 4301 kwh per gal- 
lon. Including cost items of gas, 
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pilot and fuel oil, lube oil, labor and 
maintenance, the kilowatt hour cost 
« 0603 cents as compared with 1.25 
During 
expense for 


nts for purchased power 
only 
maintenance was the renewal of fi'- 
ter elements of the oil purifier 
which are replaced periodx ally. Dur- 
months, the engine 
which 
generated 


this per od the 


four 
operated for a total of 1537 hi 
with the 1,354,922 kwh 
shows the engine was carrying an 
average load of 881 kw. This means 
that the engine was slightly beycnd 
its full load rating of 875 kw 

For the month of March it will be 
noted that the amount of pilot and 
fuel oil was much higher than for 
either of the other three months 
This was occasioned by cold weather 


ing these 


when the engine had to go from gas 
to oil fuel on several instances 

The plant is favorably located ad- 
jacent to the main of the Wisconsin 
Southern Gas Co. A 4-inch line car- 
rying gas at 50-55 |b pressure goes 
to the gas regulators 
where the pressure is 
about 14 lb. After passing through 
two American Gas meters arranged 


company 


reduced to 


n parallel, the gas is again piped 
itside the building to a scrubber 
which also serves as a combined 
reservoir and surge tank 
Oil used for pilot and fot 
when gas is not 
vered by tank car to 
s siding which runs through the rear 


of the plant property. There are two 


fuel 
regular operatior 


ivailable us deli 


storage tanks having capacities ot 
15,300 and 27,500 gal with unloading 
facilities consisting of a Viking Type 
ZL transfer pump driven by a 3 hp 
Master motor 

Oil from the storage tanks flows 


by gravity through a Trident filter 


a Trident meter and then to the 
built-in fuel transfer pump on the 
engine which delivers oil to the fuel 
header. There is also an overhead 


day tank of 300 gal capacity to which 
fuel can be transferred by a Rope 
} gpm, 40 psi pump driven by a ‘, 
hp General Electric motor and which 


s located the pit adjacent to the 


The Hileo oi! purifier 


compresso 


and Gardner Denver 


Fig. 2. The Elkhorn light plant at Elkhorn, Wisconsin 


With the small amount of oil fuel 
used as pilot fuel when the engine 
is burning gas and since the engine 
burns oil only on rare occasions dur- 
ing winter, it has been found advis- 
able to use a quality fuel oil. For 
this purpose, Lockwood's lubricated 
Diesel oil, a clear, light weight oil, 
While the cost is but 
little more than fuels normally used 
for an engine of this type, the ad- 
vantages more than outweigh any 
difference in especially since 
so little oil fuel is used The higher 
cost would have little effect on the 
over-all power generation 

The cylinders are lubricated by 
a 12 feed Manzel force feed lubri- 
cator mounted at the control end of 
the engine. Bearings and other de- 
tails requiring lubrication are cared 
for by the circulating pressure sys- 
tem and supplied from a_ built-in 
gear driven pump located on the 
operating side of the engine adja- 
cent to the flywheel. Oil from the 
various parts lubricated returns to 
the sump in the bedplate. The pump 
takes its suction from the sump and 
forces the oil through a Nordberg 
duplex strainer, then the Ross lube 
oil cooler having a capacity of 550,- 
(00 btu per hr and then to the lube 
oil header on the engine for recir- 


is being used 


cost 


cost ol 


starting aw 


culation. A Hilco purifier 
continuously, taking oil from the 
sump, and after being purified the 
oil is again returned to the sump 
supply. This purifier has a capacity 
of about 2 gpm 

There is also an auxiliary lube oil 
pump to emergency 
should there be a failure of the 
built-in pump and is also used as a 
before and after lubricating pump 
This is a Roper rotary pump having 
130 gpm capacity at 50 psi and 
driven by a 10 hp General Electric 
motor 

One noticeable advantage in the 
use of gas fuel is the lack of con- 
tamination and the long life of the 
lubricating oil. After the engine had 
seen 2175 hr of operation, a sample 
of the oil which is Ursa P-30, was 
sent back to the Texas Co. for anal- 
ysis. It was found that there had 
been no change in the oil since the 
engine was placed in service other 
than a minor difference in viscosity 
which could readily be remedied 
With the method used for purifica- 
tion it is believed that the oil will 
last indefinitely. Over a four month 
operating period, the engine showed 
a lube oil consumption of 4301 kw 
hours per gal. While this good show- 
ing in lube oil consumption has a 


operates 


serve as an 


= 


Fig. 4. Parallel arrangement of the American gas meters 
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MONTH | KW. HR. | GAS CU. | COST OF | PILOT FUEL | FUEL OIL 
ENG. HRS. | GENERATED | FT. | GAS | OML GALS. cost 
JAN 325,940 | 3,214,000 | $1,392.40 | 772 $ 84.92 
363 
FEB 344,600 3.465000 | 1,463.70 903 99.33 
391 
MAR | | 1,390.30 2751 302.61 
392 
APR 328.940 3,375,000 | 1,394.80 929 102.19 
391 | | 
1537 1,354,922 13,261,000 $5,741.20 5,355 $589.05 
LUBE LUBE | OST OF | MONT 
Oi =| | | MAINTE | _K.W. HRS. PURCH. | ENG. 
GAL. COST | | NANCE PURCHASED ==pPOWER 
$ 38.88 410.00) 429,600 537000| JAN 
363 
2 38.88  410.00| $40.00 439,200 5,270.40 FEB 
| 391 
91 49.14 | 410.00| 360,000 4,608.00 | MAR 
| 392 
80 43.20 | 410.00 | 355,200 4,511.04 APR 
391 
315 $170.10 $1,640.00 $40.00 1,584,000 $19,759.44 1,537 


definite bearing on kilowatt hours 
production cost, it has a further ad- 
vantage that cannot be so readily 
noted. This is the minimizing of 
wear to bearings and working parts 
attributed to clean oil. Lessened 
wear means lower maintenance ex- 
pense and longer engine life. 
Water for Elkhorn is obtained 
from deep wells which is also 
the source of cooling water supply 
for the engine. Raw water is taken 
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from one of the wells and is dis- 
charged into a 275-gal tank located 
just above the floor and back of the 
engine. At the outlet of this tank 
is a Y connector, one branch going 
to the lube oil cooler, the other to 
the Allis-Chalmers Electrifugal raw 
water pump of 300 gpm capacity at 
90 ft head and driven by a 15 hp 
motor. This pump discharges through 
a Ross heat exchanger which has a 
capacity of 1,710,000 btu per hr. 


of Engineers to be 


1950 ASME Annual Meeting 


HE AMERICAN SOCIETY of 

Mechanical Engineers will hold 
its 1950 annual meeting at the Hotel 
Statler, New York City, November 
26 to December 1. It is scarcely 
necessary to point out that the vari- 
ous technical phases of mechanical 
engineering will be covered by a full 
program, bringing out important de- 
velopments research, design, 
operation and management in all 
parts of an ever-expanding field 
However, it is becoming increasingly 
apparent that the engineer must de- 
vote more and more of his attention 
to his responsibilities as a citizen and 
an individual in the modern world. 
Therefore, there has been increasing 
tendency during the past few years 
to place more and more emphasis on 
these interests at the Society’s an- 
nual meetings. Also, there has been 
a growing awareness that much 
needs to be done to integrate junior 
members more firmly into both the 
activities of the Society and into 
their positions in the field. Hence 
the interest in the theme of the 


meeting, which will be discussed 
right at the beginning by 
Robertson, Chairman of the Board 
of Westinghouse Electric Corp., at 
the President's Luncheon on Mon- 
day, November 27. 

This year, too, the 19th Exposition 
of Power and Mechanical Engineer- 
ing to be held at Grand Central 
Palace simultaneously with the 
ASME Meeting, is being more ac- 
tively sponsored by the Society this 
year. This exposition, popularly 
known as the Power Show, is pre- 
viewed elsewhere in this issue. 

While the tentative program is still 
being formed at this writing, the 
general subjects listed below are 
being scheduled for discussion at the 
technical sessions. 

Bowler Feedwater Simplified Apparatus for 
Determining Dissolvable Solids in Steam by 
Electrical Co Prevention of Em 
brittlewent Cracking; Solubility of Quartz and 
Some Other Substances in Superheated Stearn 
at High Pressures 

E-ducation The ECPD—What It Is and 
What It Does 

Furnace Performance Factors: - Furnace 
in Pulverized Coal Fired 


r, Willow Island Station 
Various Discussions of 


Steam Generato 
Heat Transfer 
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After passing through the heat ex- 
changer, the water is carried to an 
old well and returned to the ground 
supply. All city water is treated 
and consequently soft water is avail- 
able for the engine jackets. This 
water is circulated by an Allis- 
Chalmers Electrifugal pump of 300 
gpm capacity at 70 ft head and 
driven by a 10 hp motor. In this 
circuit is an overhead surge tank of 
50 gal capacity. 

The plant at Elkhorn is exception- 
ally quiet in operation due to effec- 
tive silencing. A concrete structure 
houses the American air filter on the 
suction line, while a Burgess-Man- 
ning snubber quiets the exhaust. 
On the exhaust line is a Zallea flex- 
ible connector to care for expansion 

A panel on the operating end of 
the engine has the push button con- 
trols for the auxiliaries, and a Vik- 
ing alarm for lube oil and jacket 
water pressures and temperatures 
This alarm functions should the oil 
or water pressure drop below 15 psi 
and the temperature of either ris> 
above 150 F. 

Air for starting is supplied by a 
llcfm, 250 psi Gardner-Denver air 
compressor with 5 hp motor. 

While the Diesel engine generates 
less than half of the city’s require- 
ments, the savings being made deti- 
nitely prove that the installation is 
a good investment and that greater 
savings would be possible if the en- 
tire city load could be carried hy 
Diesel engines. As changes and im- 
provements are being made, all are 
a part of a long range plan of a 
future expansion program of the 
city’s utilities. 


Theme of 


Stresses in Heat Exchanger Tubes and Ex 
ansion Joints; Effective Mechanical Design on 
ife of Tubes in Heat Exchangers; Aluminum 
Alloys in Heat Exchanger Construction; Leak 
*roof Heat Exchanger; The Mechanism of 
Boiling Heat Transfer; Expanded Tube Joints; 
Precise Temperature Measurements, etc 

vdra 5 ssibility of Balanced Flow in 
‘ and Turbine Blading; Influence of 
Reynolds Number on Performance of Turbo 
Machinery; Performance of Pump Impellers 
Investigation of Flow Through Screens; Round 
Table Discussion of Cavitation 

Industrial Instruments and Regulators 

Precison and Accuracy of Orifice Meter 


stallations Controller Settings for Optimum 
Control; Improved Pneumatic Control System 
Venturi Flow Element; Development of a High 
Dynamic Performance Hydraulic Servo 
wer Pinions and Gears for Marine Pro 
pulsion Plant The Engineering of a 30,500 
Supe Tanke The first Ship Using 1020 Tf 
Steam; Intake Tunnel Design for Condenser 
( ating Pumy Fireside Deposits of Steam 
Generat Minimized Through Humidification 
f Comb mn Air: Resuperheating in Steam 
irtine Plants; High Temperature Properties 
aml Characteristics of a Ferritic Steam Piping: 
Report on Split Steam Lead at New Orleans 
tress and Deflection Tests of Steam Turbine 


For junior members who have re- 
cently entered the ranks of ASME 
corporate membership, the Junior 
Conference on the topic “How is 
Your PD (Professional Develop- 
ment)?” should be an interesting 
experience. 
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Power 


The Oakley “Colony” 


Central power house serves 7 industrial plants with steam, 


House 


d-c power and other services in Oakley District of Cincin- 


nati, Ohio . 


. « Plant has total steam capacity of 300,000 
Ib per hr in five underfeed-stoker-fired boilers 


. . « Cincin- 


nati Milling Machine Co. requires about 80°/, of plant 
services, which include supplying building heating steam, hot 
water, compressed air, direct current, drinking water and fire- 


fighting water . 


. . Old Corliss engines soon to be removed 


By H. B. McDERMID 


JIFTY YEARS AGO, the machin- 
ists apprentice if he had an 
nquiring mind, and espe« ially if his 
hop was located in the Middle West 
was apt to find the name of Cincin- 
nati, Ohio, cast on the ftrame of 
nearly every machine tool he was 
learning to operate-—-lathe, milling 
machine drill press, or planer, until 
t seemed to him as if all the machine 
tools in the world must be built in 
that city. About that same time, The 
Cincinnati Milling Machine Co., after 
re > years of adversity in bad 
«ations for expansion, a devastat- 
ne tire. and a never-ending struggle 
mn those early days for adequate 
f an excellent product 
decided to settle in its present loca- 


ecognition 


on in a section known as the 
Oakley district of Cincinnati 


Fig. 2. One of the steam-driven air compressors, which supply Fig. 3. One of the multiple-retort underfeed stokers firing one of 
exhaust steam to heating system in winter 


Why A Central Power Plant For Group 


About this same time, other ma- 
chine tool manufacturing shops lo- 
cated near by, and a “Colony” 
power house for all came into being, 
to furnish all necessary services for 
the group of plants, the cost of the 
plant and its services to be distrib- 
uted in proportion to its usage by 
each company. The idea has worked 
out successfully; the power house, 
Fig. 1, is still going strong, with con- 
stant study being made for all pos- 
sible improvements and further ex- 
tensions of services 


About the time of this power 
plant's inception, the idea of driving 
machine tools by belts from line 
shafts was on its way out, and the 
day of individual motor drives was 


the 5 boilers in Colony Power House 


Fig. |. 


General view of Oatley ' Colony” 
Power House 


coming in. So the earlier prime 
movers installed here were the 
tandem-compound steam piston en- 
gines, with Corliss valve gear, driv- 
ing direct-current generators, 
mounted on the engine main shafts. 
These machines were the finest of 
their day, especially for their serv- 
ice, for most engineers then were 
convinced that machine tools could 
not be satisfactorily motor-driven 
except with direct-current motors, 
on account of the many _ speed 
changes desired. These prime movers 
are still available for service, though 
their day is over and they are slated 
for removal in the near future. 

How A-C and D-C Power Are Obtained 


With the adaptation of alternat- 
ing-current motors ‘and machine 
tools to each other, the motor drive 
picture has changed until 90 per cent 
of the electric power now going 
through this power house is alter- 
nating current. The 10 per cent of 
direct current is obtained by passing 
the required amount of alternating 
current through rotary converters; 
direct current is not now generated 
in the power house, except a small 
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amount for “house” use. Constant 
study of conditions has convinced 
the company that alternating cur- 
rent can better be bought than gen- 
erated, so all the alternating current 
comes from the giant generating 
stations of the local public utility, 
which are located on the river bank 
where the enormous quantities cf 
necessary condensing water can be 
gotten readily and cheaply—a situ- 
ation which cannot be duplicated 
high up on the hills where such 
water conditions do not exist. 


Heating and Other Services 


But there still remain the heating 
services, the compressed air supplies, 
the fire protection and _ industrial 
water supplies, the drinking water 
systems, air conditioning, and so on, 
to be supplied to each of the seven 
manufacturing plants, as their needs 
may indicate. Of these services, the 
“Mill,” as The Cincinnati Milling 
Machine Co. is popularly called, 
with its approximately 34 acres of 
floor space, requires about 80 per 
cent while the other six take the re- 
mainder. Steam for heating and com- 
pressed air requirements, as well as 
other services, is generated by a 
battery of five water tube boilers, 
two rated at 30,000 lb per hr each, one 
at 120,000 lb per hr, and two more 
at 60,000 lb per hr each. These fur- 
nish heat for the plants, some of 
which goes out in the form of hot 
water, but the vast majority in the 
form of low pressure steam. Some 
steam drives the air compressors 
(one of which is shown in Fig. 2) cn 
its way out. In winter, the exhaust 
steam from the compressors is used 
for heat, while in summer, nearly 
enough capacity of air compressors 
is driven by direct-current synchro- 
nous motors to carry the entire load 
of normally around 5000 cfm. Con- 
stant study of the existing conditions 
indicates the desirability of adding 


Fig. 4. Water for fire fighting stored in 
upper tank, drinking water in lower 


WOT WATER 
HEATING 
SYSTEM 


RESERVOIR 


DEEP WELL 
PuMP 


Fig. 5. Schematic diagram of steam and water connections, Colony Power House. All 
piping painted to a color code 


another electrically-driven compres- 
sor for summer use and it seems 
probable that another such unit may 
be added soon to the group. 


Five Boilers Supply Steam 


The boilers installed are of the 
most modern design, with particular 
care being taken to utilize every de- 
tail of modern instruments and ac- 
cessories to aid clean and economical 
operation. All pertinent tempera- 
tures are recorded, all controls pos- 
sible are carried out automatically, 
including the control of smoke and 
fly ash. Coal is brought in, in hopper 
dump gondolas, elevated to the top 
of the boiler house, distributed by 
means of the conveyor system to the 
storage bunkers, thence fed by grav- 
ity through the scales to the under- 
feed stoker hoppers, Fig. 3. From the 
stokers the ash is delivered by pneu- 
matic conveyor to the top of the 
building again, there to be dumped 
into a tight storage hopper, from 
which they are dumped wet into 
highway dump trucks to be hauled 
away. 

No effort is spared to obtain scien- 


Fig. 6. Portion of the 
boiler control pane!. 
All boilers are under 
complete automatic 
combustion control, 
have good instru- 
mentation 
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tific engineering data on the per- 
formance of the plant, and that per- 
formance is constantly being studied 
at all times, with a view toward pos- 
sible improvements of any kind. 


Water Services 


The water services of the plant are 
worthy of notice. Pumped from the 
company’s own deep well at a con- 
stant year-around temperature of 
55 F, the employees’ drinking water 
service is handled by an independ- 
ent system. Unusual is an elevated 
tank for this service, mounted on the 
same tower as that for the fire sys- 
tem, and just below it. Rarely does 
one see two tanks supported thus on 
a single tower, Fig. 4, though there 
is no reason, engineering or sanitary, 
why they should not be. 

Although this plant does not pro- 
duce alternating-current power, it 
does produce all other services this 
community of modern machine tool 
manufacturing plants can require, 
and does it cleanly, economically, 
and in a completely dependable 
manner. What more could any group 
of shops desire? 


— = 
——4 
imme 
C) P FEED TANK 
= 
wart 
~ 
SS DE AERATING CONDE 
FEED-waTER wearer |f RECEIVER 
— 
FAN 
ia 
= 
of 
November, ©. | 7§ 


Protection of 


Mercury Power Plante 


By R. M. ILFELD 
Special Products Division, General Electric Co. 


URING 1949 two new mercury gases, the source of the leakage must dows. The _ ultraviolet light is 

power plants went into opera- before further damage is done. The passed through these chambers and 
tion. One of these was the topping detector is actually two separate allowed to illuminate phototubes 
unit at the Pittsfield Works of the mercury vapor detection systems, 
General Ele trie Co and the other each having a different principle of constantly passed through one of the 
the new Sc hiller Station of the Pub- operation. This assures continuous chambers and flue gas is passed 
lic Service Co. of New Hampshire at service, even if one detector becomes 
Portsmouth described in the March inoperative for any reason. Also, through the other en mercury 
issue of Power Generation, this continuous “cross-check” of each V@P0Fr 1s present in the flue gas, light 


placed at the ends. Fresh air is 


year detector by the other is possible by will be absorbed in the sample 

Like the preceding mercury power comparing the indicators. chamber, reducing the illumination 
plants each of these new mercury falling on the phototube. After suit- 
vapor plants posed new problems in Electronic Mercury Vapor Detection able amplification, this difference 


the detection of mercury vapor It has long been known that ultra- in phototube illumination causes the 

Instruments which check the violet light of a certain frequency is —-ouyund-chart recording instrument to 

operation of mercury-vapor power very strongly absorbed by mercury deflect, indicating the presence of 

plants involve not only many instru- vapor. This is especially logical mercury vapor and recording it on 
the chart. 

The electronic unit supplies the 
necessary power and control to 
operate the recorder, and to amplify 
the phototube output. The recorder 

Fig. |. This is a lab- will read zero on the chart when 


oratory type mer- the light falling on each of the 


apor detector. 
hove phototubes is equal. 


been available for a Flowmeters measure the flow of 
number of years. air and flue gas to the chambers. 


They are used as The flow is maintained at 0.4 cu ft 
portable instruments 

for the protection of per min. Electrically operated 
personnel in fac- valves, by-passed by manually oper- 
tories one labora- ated valves, permit quick selection 
tories were mercury of either air or gas. All piping. 


is used 
valves, chambers, etc. are of stain- 


less steel to resist the action of 
mercury. 


ments used in all steam plants but a when it is remembered that this 
number of additional instruments resonant radiation (2537 A) is gen- 


for the detection of mercury vapor erated by a mercury vapor type 
The temperature recording instru- ultraviolet lamp. electronic 
ments measure the temperature of mercury vapor detector continuously 
each of the tubes in the boiler by measures the ultraviolet transmis- 
means of thermocouples and sound = sion of a sample of gas, indicating 
an alarn f overheating occurs the presence of mercury vapor when 
These devices are fairly straight- the transmission falls below a preset 
forward in nature and will not con- limit 
cern us further here Laboratory type mercury vapor 
The detection equipment for the detectors have been available for 
protection = ol mercury vapor in quite a few years, using this prin- . , 
power plants continuously analyzes ciple. These small portable detec- Fig- 2. A chemi- 
the flue gases coming from the sys- tors are used to protect personnel cal type mercury 
tem, and sounds an alarm if the in factories, shops, and laboratories This type te eho 
mercury concentration becomes where mercury may be used. weed ia lebere 
greater than a preset limit. If mer The electronic detector for power 


tories for the pro- 
cury vapor is detected in the flue plants consists of a pair of stainless tection of per- a 
be discovered and the fault repaired steel chambers having quartz win- sonnel 


/ 
* 


Fig. 3. Sample chamber assembly of mer- 
cury vapor detector 


Mercury Capes Detection by 
Chemical Means 

Activated selenium sulfide will 
darken in the presence of even a 
very small quantity of mercury 
vapor. This principle has been used 
in laboratories in a mercury vapor 
detector for the protection of per- 
sonnel. The same principle is applied 
to the detection of mercury in flue 
gas. A chart paper upon which 
selenium sulfide has been deposited 
is driven by a 24-hr clock. A stream 
of flue gas is directed against a small 
portion of this chart for 15 min, and 
the chart will darken if there is 
mercury vapor present in the gas. 
The amount of darkening is propor- 
tional to the concentration of mer- 
cury, and is measured by a photo- 
tube. Reflectance is decreased as 
the surface darkens and the photo- 
tube causes a relay to close and to 
sound an alarm when a desired chart 
color occurs. This alarm is adjusted 
to sound at the maximum allowable 
concentration of mercury vapor. The 
flow of flue gas is carefully adjusted 
to 0.4 cu ft per min. 


Protection of the Boiler 
Either mercury vapor detector 
will cause an alarm horn to sound 
whenever the mercury concentra- 
tion exceeds the specified limit. The 
alarm point has been set in one case 


Fig. 4. Che. type mercury vapor de- 
tector for power stations 


to 0.34 lb per hr, based on a flue gas 
flow of 330,000 lb per hr and a den- 
sity of 0.033 Ib per cu ft. This limit 
can be adjusted and may be altered, 
if found necessary. On the top of 
the mercury vapor detector panel 
are two lamps associated with the 
alarm, a green lamp which is lighted 
during normal operation, and a red 
lamp which will go on at the same 
time as the alarm horn sounds. The 
horn will continue to sound until the 
operator presses a button to stop it. 
The red lamp will remain lighted 
until another control is pressed. In 
the meantime, the power station 
operators will be able to locate and 
correct the trouble, effecting a shut- 
down if necessary. Rapid action of 
the detector and warning systems 
prevents serious losses of mercury, 
damage to the equipment, or hazard 
to the workers. 


Fig. 5. Panel for mercury vapor detector 


Sampling of Fiue Gases 

The flue gas sample is withdrawn 
from the flue by a small pump, then 
passed through a “water-washer” 
and filter before being piped to the 
detectors. Samples from several dif- 
ferent points in the flue or from sev- 
eral different flues may be taken in 
succession if desired. Stainless steel 
materials are used in the pump, 
washer, filter and interconnecting 
piping. Fail-safe operation is pro- 
vided by relays which sound an 
alarm and turn on a light if the 
sample pressure fails for any reason. 
Normally, the sampling system de- 
livers flue gas to the detector at 
approximately 2 lb. pressure. 

Every 4 to 8 hr, a periodic check- 
up is made by throwing approxi- 
mately 1 cubic centimeter of liquid 
mercury into the boiler to simulate 
a mercury leak. The detector should 
sound its alarm, indicating that it 
has detected the mercury. By per- 
forming this check, the power station 
operators are assured that the mer- 
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Fig. 6. Electronic 
mercury vapor 
detector of an- 
other type for 
power stations 


cury detection equipment is protect- 
ing the power plant. 


Summary 

A mercury vapor detection panel 
consisting of two different types of 
detectors, an electronic detector and 
a chemical detector, has been in- 
stalled in most of the mercury power 
plants built to date. The electronic 
detector measures the ultraviolet 
absorption of the flue gas, while the 
chemical detector exposes activated 
selenium sulfide to the flue gas. 
Alarm horns and lights warn the 
plant operators when a dangerous 
concentration of mercury vapor is 
present in the flue gas. A multi- 
point temperature recording system 
included with the mercury vapor 
detector keeps tabs on tube temper- 
atures. 


NEW POWER FOR AMERICA FILM 


“New Power ror America” is the 
title of a new 16-mm Kodachrome 
sound motion picture produced by 
Combustion Engineering — Super- 
heater, Inc., New York. This picture 
tells the story of power in the post- 
war period. It first depicts the ever- 
increasing use of electrical energy in 
America’s homes, farms and indus- 
tries. It then traces the progress 
made in the science of power gener- 
ation in the last three decades, and 
emphasizes the importance of this 
progress both in the economy of 
power production and the conserva- 
tion of fuel. Finally, it portrays the 
vast postwar expansion program of 
our utility industry. 

In illustrating the postwar growth 
of utility capacity, the over-all story 
is told graphically, and then ex- 
emplified by a series of scenes show- 
ing a number of new power stations 
in various stages of construction. 
These scenes are followed by the 
photographic chronicling of con- 
struction—from bare ground to fin- 
ished project—of the Sewaren Sta- 
tion of the Public Service Electric 
and Gas Company of New Jersey. 
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conomic Limit of 


The reduction of power factor is always a problem in industrial plants. If 
“ factor is too high it can be reduced by the installation of capacitors or 


y the installation of more power equipment such as synchronous motors. 
In all such studies, however, it wil be found that there is a definite transfer 
point, below which it is cheaper to install capacitors and above which it is 
cheaper fo install power equipment. In this article Mr. Stangland shows how 


sells electrix 


HEN a 


power, it is actually 


utility 
furnish- 


ing two kinds of current; first, the 
active current resulting in actual 
power, second, the magnetizing cur- 
rent necessary fot operation of 
motors and other inductive loads 
Magnetizing current is a “dead 


that, while it results in no 
delivered at the load, in- 
investment in power! 


horse 
power 
creases the 
equipment required to generate and 
distribute the total line current 
Together, the active current and 
current make up 
Power 


the magnetizing 


total line current factor is 
the ratio of active current to total 
line current. The greater the pro- 


portion of magnetizing current, the 


lower the power factor. Since more 
power equipment is needed for low 
power factor systems, power tactor 


mprovement is of dollars-and-cents 
mportance to the generating station 
engineet 

When generation station and dis- 
tribution equipment becomes over- 
loaded with low power factor loads 
an obvious remedy is to buy more 
Another and often 
remedy is to install capac- 


power equipment 
cheaper 
tors near the load; the capacitors 
vill furnish 
needed by the 


magnetizing current 


load, thereby improv- 


ng power factor by reducing the 
“a 
Fig. |. The power tr angie 
OA tw [bilowatts. Actual power) 
o8 tva [bilowolt-amperes 
Apparent power) 
AB tver (tilovolt- amperes 
reactive Reactive 
power) 
PE [Power factor) OA o8 
Kw ive 


nomogram for determining ¢ 


this transfer point can be expressed in terms of power factor and presents a 
Fis transfer point quickly and easily—no figuring 


By GLEN STANGLAND 


total line current carried by the 
power equipment 

The effectiveness of capacitors in 
raising power factor, in order to re- 
lieve overloaded equipment, de- 
creases as the power factor is raised 
When power factor is near its max- 
imum value, capacitors have virtu- 
ally no effect and the proper solu- 


val 


Fig. 2. Power triangle 
AB kvar required by load 
AB kvar furnished by generat- 
ing station 

tion to the overload problem is to 
install power equipment 

There is a transfer point, deter- 
mined by the relative costs of capac- 
itors and power equipment, before 
which it is cheaper to install capac- 
itors, and beyond which it is cheaper 
to install power equipment. The 
transfer point can be expressed in 
terms of power factor, and the 
nomogram is used to solve for the 
transfer point when relative costs 
are known. How to use the nomo- 
gram will be shown late 

Industrial plants generating their 
own power should be as interested 
in the economics of capacitor appli- 
cation as are the utilities, since both 
sell power. The industrial plant sells 
to itself 

Since power equipment includes 
runs of distribution copper, the eco- 
nomic considerations here discussed 
apply to such cases. When a feeder 
becomes overloaded, the owner 
utility or industrial plant—may in- 
stall more copper or, alternatively, 
may improve power factor so that 


the old feeder can 
creased load 
The Power Triangle 

Power factor usually is known as 

the ratio of actual power to appar- 

ent power, expressed as kw + kva. 

In the power triangle, Fig. 1, OA 


represents actual power, associated 


carry the in- 


Fig. 3. Effect of adding capacitors 

A kvar required by loed 

BC kvar furnished by capacitors 

AC kver furnished by generet- 

ing station 

with active current. AB represents 
reactive power, associated with 
magnetizing current. (The magnet- 
izing current is necessary to opera- 
tion of motors and other inductive 
devices, but its associated _ KVAR 
does not result in useful power real- 
ized at the load.) OA and AB add 
together, vectorially, to form OB, 
which represents kva, apparent 
power, associated with total line 
current. Total line current deter- 
mines the rate at which power 
equipment will become overheated, 
so power equipment is rated in kva. 


Fig. 5. 
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By “overload” we mean kva over- 
load, regardless of the value of load 
kva. 

Note that decreasing AB (kvar), 
while keeping OA (kw) constant, 
will decrease OB and make OA/OB 
a larger ratio, i.e., will raise (im- 
prove) power factor. 

Keeping kw and line voltage con- 
stant, the total line current varies 
inversely as power factor. If power 
factor is low, total line current is 
high and all equipment carrying the 
total current must large enough 
to carry that current without over- 
heating. 


Capacitors and the Power Triangle 

Magnetizing current is called “lag- 
ging” because its waveform lags, in 
time, behind the voltage waveform. 
Capacitors, on the other hand, use 
“leading” current that goes through 
its various values, during each cycle, 
before the voltage goes through its 
corresponding changes. Since lead- 
ing current is the negative of lagging 
current, a capacitor using leading 
current is equivalent to a device 
furnishing lagging current. If enough 
capacitors are added to furnish all 
of the magnetizing current required 
by inductive loads, kvar is zero on 
the power triangle, kw equals kva, 
and power factor equals 1.00, its 
maximum value. 

In the power triangle of Fig. 2, 
triangle OAB represents a load with 
low, lagging power factor. 

In Fig. 3, the addition of capacitors 
has reduced kvar to the value AC, 
and the new kva (OC) is less than 
before. The same kw load, OA, is 
being carried in each case. 

To see how capacitors become less 
effective at higher power factors, 
compare Fig. 4 with Fig. 5. Fig. 4 
shows an extremely low power fac- 
tor, in which a reduction BC of kvar 
results in a nearly equal reduction 
in kva. Figure 5 shows an extremely 
high power factor, in which the re- 
duction BC of kvar makes little 
change in kva. 

Economic Factors 

Power companies have two solu- 
tions to the problem of low power 
factor. They are: 

(1) If low power factor is due to 
the customer's loads, use a rate 
schedule that requires the customer 
to pay for the reactive kva (kvar) 
used by his low power factor loads. 
The customer will then be encour- 
aged to raise his power factor, and 
the power company will benefit be- 
cause it will no longer be required 
to force such large amounts of mag- 


netizing current through its gener- 
ators, transmission lines, transform- 
ers, and secondary distribution lines. 


(2) Install capacitors at the gen- 
erating station and on the distribu- 
tion lines. The capacitors improve 
power factor all the way back to the 
generator, and in the generator as 
well. This method (2) is used for 
these cases: 

a The customer is not interested 

in improving his power factor, 

but prefers to pay the penalty in 
his monthly billing. In this case, 
the power company is being re- 
imbursed for pushing kvar 
through their equipment; yet it 
may be possible that they can re- 


lieve themselves, at justifiable 
cost, of some of the kvar bur- 
den by putting capacitors on 


their own lines. 

b The customer has improved 

his power factor to a value high 

enough so that he escapes the 
power factor penalty clause in 
the billing. But the persistent dis- 
tribution engineer asks, “Can we, 
at the power generating station, 
improve power factor still further 
by installing our own capacitors?” 

The answer is “Yes.” It remains 

to be seen whether such further 

power factor improvement will be 
worthwhile from an economical 
standpoint. 

Now, if the power equipment is 
not overloaded with too many kva, 
the purchase of capacitors to con- 
nect to the lines would seldom be 
justifiable as a means of saving 
money—nor would be the purchase 
of extra transformers not needed to 
relieve an overload. With capacitors, 
some saving would result, because 
the capacitors would furnish leading 
kvar that would otherwise need to 
be furnished by the generator and 
transmission lines; but the saving 
would be an I°R saving of energy, 
and not of great importance as com- 
pared to investment costs. 

The real test of capacitor advis- 
ability comes when the power com- 
pany equipment is overloaded. The 
kva overload must be relieved; the 
customer must be given reliable 
service. Two (not mutually exclu- 
sive) courses of action are available: 

(1) Purchase additional power 
equipment. If only one substation is 
overloaded, install another bank of 
transformers to take part of the 
load. If the entire generating station 
is overloaded, put in another gener- 
ator. But keep in mind the costs 
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from $10 to $30 per xva of power 
equipment purchased. 

(2) Purchase capacitors for the 
power plant. Place the capacitors 
near the low power factor loads, 
possibly at the substation. But keep 
in mind the costs—from $5 to $20 
per kvar of capacitors purchased. 


How Far To Go? 


It might appear, at first glance, 
that capacitors would always be a 
better buy than power equipment to 


z 
‘ 
4 a 
> 
N 
95 Kw 
Fig. 6. In this case Pf 95 125 0.76 
“ 


95 Kw 


Fig. 7. In this case Pf — 95 102 


relieve overload, because their unit 
cost is usually less. The conclusion 
is not necessarily valid, because a 
dollar’s worth of capacitors may not 
be able to substitute for a dollar's 
worth of power equipment. In gen- 
eral, if power factor is low before 
relieving the overload, capacitors 
would be the better buy as the 
means of relieving the overload; if 
power factor is high after relieving 
part of the overload, power equip- 
ment would be the better buy as the 
means of further relieving the over- 
load. Usually, it will be desirable to 
install capacitors until power factor 
reaches some value from 0.9 to 0.95. 
Beyond that point, if the kva over- 
load has not been relieved suffi- 
ciently by the capacitors, additional 
power equipment in addition to the 
capacitors already added will be the 
most desirable way to relieve the 
overload 

The nature of power factor rela- 


19 


= 
Fe 


tionships (relations between kva and 
kvar, keeping kw constant) are such 
that at low power factors only a few 
kvar are required to substitute for 
kva, and those kvar will 
ost leas than the one kva; whereas 


one few 


at high power factors many kvar are 
kva 


cost more 


required to substitute for 
and those many kvar will 
than the one kva 


It can be shown 


one 


Cost to 
to improve 

“Cost per 
equals sine 


that the 
and install one kvai 
factor divided by 
kva of power equipment” 
‘+, where © is the power factor angle 
load kw is held constant 
nomogram solves for the cosine 
sine to give 
of the power fac- 


power 


and whe re 
The 
of the angle whose is 
a direct indication 
tor at which the limit is 
reached. At the limit 
(transfer point), capacitor effective- 
ness has dropped off so much that 
the total cost of the capacitors re 
quired to reduce the load one more 
the total cost of the 
power equipment required to carry 
kva 
Example on the Nomogram 

The dotted 
solution to a hypothetical 
100 kva 

The 


economic 


economic 


kva exce eds 


ore more 


the 


case in 


line represents 


which a substation was 


rverloaded actual power load 


domogram for s 


Table | 


After installing 


After installing 


intial 30 kw of trans 45 kvar of capac- 
Conditions formers only itors only 
Total kw 95 9s 
Tote! kve, peak 125 125 102 
Power factor 0.76 0.76 0.93 
Added cost $900 $378 
he It was suggested that 45 kvar of 
cL '<2 capacitors be installed to raise the 
, «© power factor to 0.93, thereby drop- 
~« ping the peak load to 102 kva. (kw 
« load would remain at 95.) The 
nw capacitors would come in three units 
Fig. 8. PF = 95 99 = 0.9% of 15 kvar each and the total in- 
stalled cost, with switching equip- 
120 ment included, would be $378, o: 
a >* $8.40 per kvar. Since peak load was 
90 =” veduced 23 kva, at a cost of $378, it 
«* cost only $16.45 for each kva of load 
veduction. That's cheaper than $30 
per kva for new transformers. 
Fig. 9. PF = 95 98.1 = 0.969 The conditions are summarized in 


never exceeded 95 kw, but apparent 
power peak loads of 125 kva were 
experienced (at a power factor of 
0.76) for uncomfortably long periods 

The overload could have been re- 
lieved by installing three 10 kw 
transformers to carry part of the 
load. But the cost would have been 


$900, or $30 per kva 


Iving power factor problems 


Table I 
Where does the nomogram come 
in? In the example, the “Cost to buy 


a 
> 
> 
3! 
= 
7S Kw 


Fig. 10. Pf 95 97.2 0.977 


and instal] one kvar (without chang- 
ing kw) to improve power factor” is 
$8.40. The “Cost per kva of power 
equipment” is $30. The constructed 
line crosses “Power factor at which 
the costs balance” at 0.96. The nomo- 
gram warns that it is poor economics 
to improve power factor beyond 
0.96 through the use of capacitors 
costing $8.40 per kvar, if power 
equipment costs $30 per kva. In the 
example, power factor was raised to 
0.93 with “standard unit” capacitors, 
the overload was relieved, and a 
satisfactory solution has been found. 
However, there was economic justi- 
fication for 0.96 power factor if 
standard equipment sizes had hap- 
pened to raise it that high 


The Method of Exhaustion 
To understand why 0.96 represents 
the economic limit, Fig. 6 
through 10. Fig. 6 represents origi- 
nal conditions in the example 
7 represents conditions 


see 


Figure 7 
after installing 45 kvar of capaci- 
tors. Note that kva dropped 23 when 
kvar was reduced 45 

Figure 8 shows the “economic 
limit” condition found from the 
nomogram. Note, comparing with 
Fig. 7, that kva dropped 3 when 
kvar was reduced 8.5 

Now, let us see what happens if 
we spend $30 for 3.57 additional 
kvar of capacitors at $8.40 per kvar 
Fig. 9 represents the new conditions 

Note, comparing with Fig. 8, that 
kva dropped 0.9 when kvar was re- 
duced 3.57. For an expenditure of 

(Continued on page 116) 
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series of controls. To protect power equipment against 
such forgetfulness, designers include lockouts and in- Flash Points of Fuel Oils 
terconnections, electric eyes, time releys and warning By Paul F. Schmidt 
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Safety in Servicing Refrigerating Systems 
This incident involved a gas-fired water tube boiler 

in a central station plant. When this boiler was shut By George Holman 

down by the fireman, he closed the main gas valve 

but forgot to close one of the four burner cocks. Two Easy-Starting Threads 

days later another fireman prepared to put the boiler 

back on the line. He forgot to check the burner cocks 

before opening the main gas line valve. About three Chart Giving Insulation Thickness to Prevent Sweating 

minutes elapsed between the time he opened the 

main valve and had prepared the lighting-of torch. 

During that time gas poured into the furnace through 

the cock which had been left open, and when the torch 
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sulted. Three walls of the boiler setting were blown 

out, and the air preheater casing was badly damaged. How Much Steam Do These Heat Exchangers Save? 
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operator (if he got out of it alive) to blame the first Steam Coil? 
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Hints on How to Weld Sheet Lead 


Because of its low melting point the welding of sheet lead 

presents difficulties. However, by observing certain rules 

of procedure as developed by the Linde Air Products 

Company, outlined here, the welding of sheet lead can 
be accomplished very satisfactorily 


ITH 

that lead welding 
difficult to do. The important thing 
to remember is that the heavy, soft 
dull metal melts qui kly even 
under a smal! blowpipe flame 
lead will 
under their own weight during weld- 


you ll find 
isnt too 


some practice 


uray 
Large 
ollapse 


pieces of even 


they re not supported prop- 
You have to be careful there- 
This 
making 


used in 


ing if 
erly 
fore too much heat 


hints on 


not to use 
irticle gives you 


some of the simpler joints 


lead welding 
Getting Ready to Weld 
The first step u 


weld is to choose 


ready to 
a welding up and 


getting 


a welding rod Table I gives red 
sizes, and will help you choose the 
proper tip size Red should be of 
the same type metal as the parts 
youre welding For large jobs, 
homemade rod can be made by cut- 
ting strips from sheet lead. Always 
«rape the rod clean just before 
welding 

Some simple lead joints you can 
try making are shown in Fig. 1 Lap 


Making «a Lap Joint 

To make a lap joint in sheet ‘%& in 
thick, first scrape the exposed edges 
and overlapping surface of both 
sheets. Then tap the joint with a 
wooden mallet to bring the sheets 
into close contact 

Use the welding tip recommended 
in Table I, and set the regulators 
for the pressures recommended by 
the blowpipe manufacturer for lead 
welding. Adjust the blowpipe for 


the tiny, pointed, neutral or slightly 
excess acetylene flame shown in 
Fig. 2 

After you get the proper flame 


hold the blowpipe so that the flame 
is pointed straight at the surface of 
the work with the end of the inner 
almost touching the surface 
Make the weld by moving the flame 
in a series of arcs toward the over- 
lap and then straight away as shown 
in Fig 3. Heat a spot or each sheet 
until a tiny puddle forms. Concen- 
the flame a bit more on the 
sheet so that it will melt at 
the same time that the upper sheet 


cone 


trate 
lower 


ind flanged joints are made by bend- melts. As soon as the puddle forms, 
ng the sheets. Use a knife to pre- fusing the two sheets together, lift 
pare butt joints. First cut the vee the blowpipe away quickly. Melt a 
with a knife, then scrape the facing new spot, overlapping the first, the 
edges clean. Tap the sheets with a same way. The idea is to make a 
nallet for a close fit series of spot welds 
POINTED FLAME 
te . 
i—*T 
OUTER ACETYLENE 
INNER 
ENVELOPE FEATHER CONE — 


ce mating these f types 


BLUNT FLAME 


af joints used in lead welding operations 


Moking Butt Joint 

To make butt welds in lead sheet 
ly in. thick, prepare the edges as 
shown in Figure 1. First scrape both 
edges to be joined with a knife; then 
bevel an angle between the butted 
surfaces. Tap lightly with a wooden 
mallet to align the sheets. Next 
scrape the end of a % in. lead rod 
with the knife. Set the regulators 
as you did to make a lap joint. Again, 
adjust the blowpipe for the pointed 
slightly excess acetylene flame. 

Hold the blowpipe flame at one 
end of the joint and place the end 
of the rod in the flame. A drop of 
metal from the rod should be added 
just as the edges of the nose of the 
butt joint melt together. Deposit a 
drop of rod at a time along the bot- 
tom of the vee. When you weld the 
other end of the joint, let the weld 
cool a little, then wire brush it. 

Now adjust the blowpipe for the 
blunt flame shown in Fig. 2. De- 
posit another layer of weld metal 
right on top of the first layer. Melt 
the rod metal you deposited before 
and the bevelled sides. Then add 
a drop of rod at a time until you 
reach the other end of the joint. 
Make as many more passes as needed 
until you fill the beveled area with 
rod metal 


Vertical Welding 

VerticaL Lap Jormnt—Start welding 
at the bottom of vertical seams and 
work upward. If the lower end of 
the weld does not rest on another 
lead plate, use a small plate or rod 
to support the first drop of molten 
weld metal. When this drop hardens 
it will support the next overlapping 
drop 

First clean the areas of both over- 
lapping surfaces. Move the blowpipe 
flame in a circular motion as shown 
in Figure 4. The overlapping edge 
supplies weld metal that gives a 
rounded finish to the joint. Move 
the flame higher and repeat this 
process as shown as the first puddle 
solidifies. Carry the weld to the top 
of the joint this way. 
VerticaL Butt Jornt—Now practice 
making a vertical butt weld, in lead 
1» in. thick, using an iron mold 
Make the mold as shown in Fig. 5 
First place the mold over the joint, 
then melt the bevelled edges and 
welding rod so that they fuse to- 
gether and fil! the mold. Be sure 
that the lead in the bottom of the 


TABLE | 
Tip and Rod Sizes for Welding Lead 
Sheet Sheet Welding Diameter 
Desig Thick- Rod of 
nation ness Diameter Flame Port 
b in. in Drill Size 
/64 1/32 79 
2 1/32 1/16 74 
4 1/8 70 
8 1/8 1/4 70 
12 3/16 1/4 70 
16 3/8 70 
32 1/2 3/8 65 
48 3/4 1/2 56 
60 15/16 5/8 56 


a | 

Fig. |. Pract 


mold is in a molten state before you 


i 
ry add more lead from the 
— 
T I Things to Remember 
Nis Remember that it takes practice 
aN to make strong joints in lead. Prac- 
LAP JOINT SQUARE BUTT JOINT tice on scrap lead pieces. Try flame 
MAKE OVERLAP ABOUT USE FOR SHEET UP TO 1/4" THICK adjustments, and practice moving 
the blowpipe and the welding rod. 


5 TIMES THICKNESS 


Proper ventilation is important so 
that you don’t inhale any harmful 
fumes during welding. Work out- 
doors or in a well ventilated place. 
If you must work in confined areas, 
use a blower to blow away the 
fumes 


45° TO 90° 


WHY THE TURBINE 


OVERSPEEDED 
q T 
SEVELED BUTT JOINT By ALBERT H. MOULTON 
FOR SHEET OVER 1/4” THICK A 2500 Kw TuRBINE had been in 


FOR SHEET UP TO 1/16" THICK 

: service several years and had run 
Fig. 2. Always consult Table L for a welding tip. Use the pressures recommended by the satisfactorily with very little main- 
blowpipe manufacturer tenance, when one day when it was 
being started up and after it had 
been brought up to speed with 
vacuum and throttle just “cracked” 
about three quarters of a turn open, 
it overspeeded and tripped itself out 
when the throttle was open about 2 

turns; this with the field on. 

This turbine had poppet valves 
operated through a hydraulic cyl- 
inder in connection with an inertia 
governor. A casual inspection 
showed the governor to be OK. It 
was in the no load position and the 
indicator marks on valve stem inlet 
valves indicated “closed” and we 
thought it was just a freak trip due 
to a slight derangement of the 
emergency tripping device. The 
emergency was reset without any 
trouble as soon as the speed dropped 
back to normal. 

BLOWPIPE The throttle was slowly opened 
again with the same result. Opening 
Fig. 3, Make lap welds by moving the flame in a series of short arcs toward the overlap, the throttle more than 2 turns the 

then straight away turbine would overspeed and trip 
out, closing the butterfly emergency 
valve which held tight. This being so 
we decided to put turbine line and 
carry the load as we needed the 
machine to carry the load which was 
quite heavy at this time, but it had 
to be synchronized by throttling. 
Once on the line it behaved all right 
and responded to governor control 
except that we could not unload be- 
low 50 kw without the turbine trip- 
ping out when line switch was 
opened, so we had to put it both on 
and off the line under throttle con- 
trol. The management thought it 
; best to have a turbine man from the 
CUT SECTION —! turbine company come and check it 
and remedy the trouble. The turbine 
expert came in due time and went 
over the governor, hydraulic gear 
and steam valves. The valves were 


LOWER SHEET 


CLEANED 


SINGLE STROKE 
OF TORCH 


MOTION OF TORCH IN 
MAKING VERTICAL LAP SEAM 


ie ae removed, valves and seats w 

we.one Roo «amined, and except for a_ slight 
TORCH AT START 1} roughness on valve faces and seats 
OF STROKE 1] which was so slight that it did not 


seem possible that there could be 
Fig. 4. Move the flame in a series of small, much leakage, but when a test was 


overlapping circles from the underneath Fig. 5. An iron mold will help you make made by taking out test plugs in 
sheet to lapped edge and back vertical butt welds steam ports leading to turbine noz- 
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valves in closed 


reassembling 
position and letting in steam, it fairly 


zles 


whistled through two of the ports 
leading from chest valves and one 
or two others leaked a little too. The 
throttle was quite light, so the valves 
were removed again and once more 
examined thoroughly 
there 
that leakage, but leakage there was 

After with the chief 
it was decided to grind in the valves 
as a routine procedure, with the idea 
if there was any slight warping o1 
other causes for leakage it would 
show up in the process so each valve 
was ground to its seat. Most of them 
seated perfectly, but two of the large 
ones did not seat quite so well and 
seemed raised up a little higher than 
the and when one of them 
was tapped gently with the end of a 
hammer handle, it was discovered 
that it was and had turned 
itself out more than a full turn from 
its seat, tapping the rest of the valve 
revealed another 
about the condition and a 
couple of smaller ones slightly loose 
n the sketch, these were 
renewable valve seats. They were of 
ial alloy and screwed into cast 


but as before 
seemed to be no reason for all 


a conference 


others 


loose 


seats large seat in 


same 
As shown 


a Spec 


Section of turbine 
control valve 


SS 


N 


steel diaphragms. Unequal expan- 
sion dissimilar metals, plus vibration, 
both due to turbine rotation which 
was not excessive, and the action of 
steam through valves had caused 
them to and turn in their 
seats in the out direction. Some of 
the threads were a little worn and 
steam found its way through them 
and around under seats and into the 
turbine, which accounted for the 


loosen 


overspeeding with all valves closed 
and 


We then went to work 


VALVE SEATS 


TEST PLUGS 


loose out and 


the 


screwed 
cleaned off the seats and seat bear- 


ones 


ings of particles that had gotten 
under them, cleaned up the threads, 
and after coating all threads with a 
metallic compound were screwed 
back into the seat bearing. Next the 
valve seats were straked down. That 
is, the steel around the seats was up- 
set by special tools similar to caulk- 
ing tools. This job was a success as 
the turbine ran several years after 
without any more of this trouble. 


Flash Points of Fuel Oils 


This is the eighth article in Mr. Schmidt's series 


on the characteristics of fuel oils. 


In this, he 


discusses the flash point of fuels—what it means 

and how it varies. He describes the types of 

testing equipment available and the methods of 

testing. A comparison of the flash points of 

various oils will be found of value in evaluating 
your own oil 


By PAUL F. SCHMIDT 
Allied Oil Co., Inc., Cleveland, Ohio 


A FUEL OILS are heated, vapors 
are produced, which at a 
rature flash 
by an external flame 


when ignited 
This tempera- 


tain tempe 


ture is called the flash point of the 
oil, If the heating is continued, suffi- 
ent vapors are finally driven off to 


continuous burning, and 
not just a flash This 


the point 


produce a 
temperature 
called fire 


Types of Testing Apparatus 


There are two different types of 
instruments used in the fuel oil uv 
dustry to test for flash and fire 


Pensky-Martens of 
flash the 
open cup tester. With 
the flash 


points the 


closed cup tester and 


Cleveland ot 


the closed cup tester, only 


point is tested, while with the open 
cup, beth the flash and fire points 
are obtained. The only difference 
between the two types of testers is 
that with the Pensky-Martens ap- 
the oil is heated in an en- 
closed cup, while with the Cleveland 
tester, the top of the cup is open 
With the closed cup 
to retain the very light vapors, thus 
giving a faster or lower flash point 
than with the open cup, whereas the 
open container permits the air cur- 
rents to blow the light vapors away 
giving a slower or higher flash 
Therefore, it is possible with the 
closed cup tester to detect very small 
amounts of light vapors that would 
otherwise not be detected with the 


paratus 


it is possible 


The Cleveland tester is 
principally used for lubricating oils, 
but it is also used a great deal for 
fuel oils 


open cup 


Methods of Testing 
The method of testing is simply 
heating the oil and applying a small 
external flame across the surface of 
the oil at regular intervals until the 
vapors flash. With the Cleveland 
tester, the heating is continued until 
the vapors burn for 5 or more sec- 
onds, and this temperature is called 
the fire point. The closed cup tester 
is so constructed that it is not pos- 

sible to obtain a fire point 
When specifying flash points, the 
type of instrument should also be 
included. The combustion engineer 
or operator usually likes to know the 
flash point of the oil, as an aid to 
his preheating and combustion, but 
if no instrument is named, the flash 

point becomes meaningless 


Comparison of Flash Points 


As most heating of fuel oils occur 
in closed tanks and lines, the most 
important flash point is the one ob- 
tained by the « losed Also, 
some small burners are sensitive to 
extremely light vapors, which can 
only be detected by this type instru- 
ment. The main reason for the open 
cup flashes revert back to the initial 


tester 


uses of fuel oils, when it was the 
only type available. For all practi- 
cal purposes, the closed cup flash 
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should be used, but as the open cup 
flash is also used, and may be help- 
ful, the following comparisons are 
shown. 


Pensky-Martens Cleveland Cleveland 
Closed Cup OpenCup Open Cup 


Flash Point Fiash Point Fire Point 
No. 2 Oi! 126°F. 175°F. 245°F. 
144 150 165 
160 180 200 
176 195 210 
204 215 240 
240 265 280 
No. 4 Oil 170 200 230 
182 225 270 
No. 5 Oil 100 160 260 
142 180 270 
210 240 280 
245 280 340 
No. 6 Oil 190 265 325 
224 290 380 
250 320 4i5 
330 360 440 


As the table shows, the light oils 
usually have the lower flash points. 
This is true in most cases, but not 
all the time. You will also notice 
that some of the heavy oils have 
flashes lower than the light oils. This 
can be caused by various factors. 

A great amount of residual fuel 
oil is blended, and the blending 
materials can be of many different 
varieties, such as, No. 1 and 2 oils, 
kerosene, gasoline, and crude oil. 
No. 2 distillate is most frequently 
the blending oil, and as it has a 
lower flash than the heavy oil, the 
final flash point of the blend will be 
lower. If crude oil is used, the flash 
point may become exceedingly low, 
as most crude oils are volatile. Im- 
proper blending with low flash oils 
can lower the flash points below the 
safe limits. 

If the closed cup flash of a heavy 
oil is below 140 degrees, it is pos- 
sible that the oil has become con- 
taminated or blended with some low 
flash material. Normally, as an oil 


Fig. |. The Pensky-Martens closed cup flash 
tester 
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is refined, the material produced falls 
within a definite boiling range. This 
means, that as the oils are refined, 
the flash points of different products 
become higher, as the oils become 
heavier. Therefore, the flash points 
are more or less progressive, but be- 
tween the refiner and consumer, as 
well as in the refinery itself, a num- 
ber of items can change or alter the 
original flash point. An oil can be- 
come contaminated with a lower 
flash oil in the refinery, bulk plant 
or transport, due to the’ presence of 
a lighter material in the pipelines 
and tanks. 

Some oils have a low flash due to 
poor fractionation during the refin- 
ing process. This means that some 
of the light materials are not stripped 
or properly vaporized. In other 
words, this material causing the low 
flash should have been included in 
the preceding fraction or lighter oil 
during refining, but was not, so it 
ends up in the succeeding, or heavier 
fraction. 


Minimum Flash Points Advisable 


To set a definite flash temperature 
and say it is too low is quite a job, 
as it can be low and cause no trouble, 
but as fair criteria, you can use 
the following temperatures. 
1. Any oil not preheated — mini- 
mum flash point 100 F — below 
100 F dangerous. 

2. Any oil preheated — minimum 
flash point 120 to 150 F — below 
120 F could be dangerous. 

There is sometimes a legal mini- 
mum of 150 F flash point on the 
closed cup, which is required. A 
great many times this is overlooked, 
especially with blended oils, but 
again the general run of industrial 
fuel oils when correctly and prop- 
erly refined will have 150 F or 
higher flashes. 

The type of equipment, location 
of storage tanks, amount of preheat- 
ing, and condition of equipment all 
tend to regulate the permissible 
flash point of an oil. 

If the vents from storage tanks 
are located near any buildings, the 
flash point must not be too low. 
Heating of the oil when it has a low 
flash will drive off the volatile va- 
pors, which escaping by means of 
the vents may be the source and 
cause of fire. 

With low flash oils, the extent of 
preheating should be watched care- 
fully, because with increased heat- 
ing the volume of vapors will be 
greater. This can cause preignition 
at the burner, and for this reason, 
fuel oils should never be preheated 
above their flash points. 

Too low a flash point indicates 
presence of light vapors that can 
cause the burner to start and then 
go out. This is usually found when 
the percentage of light vapors is 
extremely small. They burn, but 
fail to ignite the succeeding portions 
of the oil immediately, which some- 
times causes flashback, and smoke. 
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Leaking and badly connected 
equipment are all places of fire haz- 
ards when using low flash oils. 

As we must watch for too low a 
flash point, we must also keep one 
eye open for the high ones. This 
usually causes little trouble with 
industrial oils and burners, except 
those burners of small design. With 
industrial oils of grade No. 5 and 6, 
flash points are seldom higher than 
300 F open cup, or 260 F closed cup, 


Fig. 2. The Cleveland open cup flash tester 


which should cause no_ trouble. 
About the only trouble that can re- 
sult from too high a flash point is 
that some trouble may occur in 
starting, especially with a cold fur- 
nace. No. 2 and 4 oils have flashes 
low enough to warrant easy com- 
bustion. 


Spontaneous Ignition Point 


It should be remembered that 
there is no relationship between the 
flash point and spontaneous ignition 
point. This ignition point is the tem- 
perature at which a mixture of oil 
vapors and air will ignite without 
the application of an external flame 
or spark. This spontaneous ignition 
point is very high, and there is no 
need to worry about it, but the 
difference should be understood. 


Fire Point 


Very little has been mentioned 
about fire point, because actually 
this test has little value, except to 
give a fair indication as to whether 
or not an oil is a blended one. If the 
temperature spread on the open cup 
tester between the flash and fire is 
very large, it usually shows it to be 
a blended oil. 


Sometimes the flash point is con- 
sidered to be an indication of the 
presence of small volumes of light 
vapors or fractions more volatile 
than the main portion of the oil, 
while the fire point is indicative of 
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the temperature at which the main 
body of the oil begins to vaporize 
A number of people regard flash 
insignificant, and in some 
but the main advan- 
tage of a flash point specification is 
to maintain a uniform material to 
which the engineer and operator 
become accustomed, thereby 
learning which precautions of safety 
to exercise, as well as for the pre- 
heating of his oil. Therefore it is 
best to pay a little attention to flash 
points, particularly if the oils are 
heated to a high temperature 


tests as 


cases it is true 


POURING LIQUIDS FROM 
METAL CONTAINERS 


In tiguips from metal 
containers of square or rectangular 
shape, hold the container as shown 
This will permit air to enter above 


an ae 
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the liquid instead of having to enter 
through it, resulting in elimination 
of gurgling of the liquid. 


HOLDING UP WANDERING LEADS 


Temporary electric light 
leads have to be used in tanks or 
similar plans for cleaning or repair, 
there is usually difficulty in holding 
the lamp and leads up. There are 
usually no projections to hang them 
on. However, since tanks are made 
of ferrous metal it is only necessary 
to clean a small surface of the metal 
so that a small permanent magnet 
can be fixed there and the lamp and 
leads tied up. The lamp and leads 
can be held overhead, which is more 
convenient for working and render- 
ing mechanical damage less likely. 


A Review for Old-Timers—A Must for Young-Timers 


By WILLIAM H. ENGELMAN 


Mechanical Engineer, Department of Water & Light 


How to Use Standard Mathematical Tables to Speed Up Your Engineering Calculations 


cal tables 
handbooks 


For example, when you want to find the value of | 


you know how to do it by division 
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S YOU GO along in power engineering and master the funda 

mental principles and the basic methods of figuring outlined 
in these articles, you will be more and more able to use mathemeti- 
You will find these tables in all the standard engineering 


but from the tables of recip- on. 
rocals of numbers you can read it directly, saving yourself time and 
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eliminating several chances for error in the process of dividing. 

In all branches of engineering the ordinary commercial calcule- 
tions are not sufficient. 
tion, division, addition and subtraction are very essential in the 


Many other operations besides multiplica- 


sciences. These operations mean finding squares, cubes, square roots, 
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FORMULA 16 USED FOR EXTRACTING THE CUBE ROOT 
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cube roots, reciprocals, circumferences and areas of circles, and so 
Numerous tables have been compiled to make calculations much 
easier in engineering but their uses or value is not always fully 
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understood. It is the aim of this article to explain the working of 
os skeleton set-up of such a table as found in all engineering hand- 
s. 

Any engineer with a little practice can use these tables to turn 
laborious, cumbersome calculations into easy ones and, at the same 
time, reduce many of the chances of errors o ise possible. 

A practical le, with a definite value for N is explained in 
Table |. In the first column under N are those figures for which 
the other items ere to be found. Remember that N may be any 
figure, whether a decimal or whole number, such as 0.37, 3.7, 37, 
370, 3700. In this example let the value of N be 370 and all other 
items based on it 

N? or N X N'= 370 X 370 = 136,900; it is also the area of 
@ perfect square whose sides are 370. 

The square root of 370 is 19.23538; it is that number which, when 
multiplied by itself, gives N, thus: 19.23538 X 19.23538 = 370. 

The square root of 10 »* 370 or of 3700 is 60.82763. 

N® = 50,653,000, the cube of N, since 370 X 370 X 370 is 
50,653,000. 

N® is also the volume of a cube whose sides are 370. 

The cube root of 370 is 7.179054, because 7.179054" is 7.179054 
7.179054 X 7.179054 = 370. 

The cube root of 10 370 or of 3700 = 15.46680. 

The cube root of 100 X 370 or of 37,000 = 33.32222. 

The reciprocal of a number is | divided by that number, or |/N. 

Let N be 370; then the reciprocal is 1/370 or 0.00270270. 

The reciprocal of 1,000  1I/N is 1,000/370 or 2.702703. This 
is mostly used to avoid the zeros ahead of the real figures, to get 
greater accuracy, and to minimize errors due to the zeros carried. 

Log of 370 is 2.56820, it is the logarithm to the base 10. 

Where: 2 is the characteristic and 0.56820 the mantissa. 

N X a (Pi) is the circumference of a circle whose diameter is N. 

The constant + is 3.14159265 but mostly taken as 3.1416. 

The constant 3.1416 is indicated by the a a (Pi) taken from 
the Greek alphabet, and pronounced p 

370 X w is 370 X 3.14159265 or |, 162. 389, which is the circum- 
ference. 

N’*1/4 is the area of a circle whose diameter is N, in this case 370. 

The constant 2/4 is 3.14159265/4 = 0.78539816; round this off to 
0.7854 for all practical problems. 

The area is 370 370 X 0.7853982 is 107,521.0 (written as 
N* X 0.7854). 


Moving The Decimal Point 


The moving of a decimal point under N and its effect upon 
N*, N*, Now, and N’w/4 can best be seen by taking these items 
separately, as shown in Table |. 


TABLE |. 


TABLE Ii. 


* 0.6062763 
** 1.923538 
* 6.082763 
** 19.23538 

* 60.82763 


N 


> 
1000 


tt ~=1.546680 
ttt 3.332222 
7.179054 
tt 15.46680 


2.7027027 
0.2702703 
0.0270270 
0.0027027 
0.0002703 


2702.7027 
270.27027 
27.027027 
2.7027027 
0.27027027 


Values are taken from table for easy comparison. 
This set-up shows clearly that, when decimal point under N is 
moved | place to either right or left, it must be moved: 

2 places to either right or left under N’. 

3 places to either right or left under N*. 

2 places to either right or left under N* 7/4. 

1 place to either right or left under N 7. 
Yq place to either right or left under \ WN. 


y place to either right or left under \ N. 
Under SQUARE ROOT note the similarity of the figures marked * 
and **, 


The square root of 0.37, 37 and 3700 have all the same figures. 

The square root of 3.7 and 370 have also the same figures. 

Under CUBE ROOT note the similarity for figures marked f, tT, 
and ttt. 

The cube root of 0.37 and 370 have the same figures. 

The cube root of 3.7 and 3700 have the same figures. 

The cube root of 37 and 37,000 have the same figures. 

Here is another way of showing the effect upon the square root 
and the cube root when moving the decimal point under N. 

Similar figures have been grouped under one column, it should 
be clear that two columns were required for the SQUARE ROOT 
and three columns for the CUBE ROOT. 


TABLE 


<2> 
0.37 |0.13 69 ‘| 0.050 653 
13.69 50.653 
| ie. 50 653. 
370 13 69 00. 50 653 000. 


3700 13 690000.} 50 653 000 000. 


I. 1623893 0.10 75 21 
11.623893 | 10.75 21 
116.23893 | 1075.21 
1162.3893 | 107521. 
11623.893 | 1075210). 


| 
VN 


0.1923538 
0.6082763 
1.923538 


0.3332222 


6.082763 || 3.332222 
19.23538 


60.82763 


The moving of the decimal point under N and its effect upon the 
square root of N and the cube root of N, as shown in Table |i. 


192.3538 || 33.3222 | 


It should be noted that the square root of 0.037, 3.7, 370, and 
37,000 contains the same figures but the decimal moved one figure 
in each case, while under N it was moved two figures. 

The cube root of 0.037, 37, and 37,000 contains the same figures 
in the root but the decimal moved one figure in each case while 
under N it was moved three figures. 

The proof is: | X | is 1; 10 X 10 is 100; 1.0 to 100.0 (Square) 

1x | XK bist; 10 X 10 X 10 is 1000; 1.0 to 1000 (Cube) 


TABLE IV. 


0.002744 0.5192494 


0.0196 0.3741657 1.183216 
0.1369 06082763 1.923538 0.050653 0.7179054 
0.7225 0.9219544 2.915476 0.614125 0.9472682 


1.183216 3.741657 2.744 
1.923538 6.082763 50.653 
2.915476 9.219544 614.125 


3.741657 11.83216 2.744 
6.082763 19.23538 50 653 
9.219544 29.15476 614,125 


11.83216 3741657 2,744,000 
19.23538 60.82763 50 653.000 
29.15476 92.19544 614,125,000 


37.41657 118.3216 2.744,000.000 11.18689 
60.82763 192.3538 50,653,000.000 {5.46680 
92.19544 291.5476 614.125.000.000 20.40828 


2.410142 
3.332222 
4.396830 


1.118689 
1.546680 
2.040828 


2.410142 
3.332222 
4.396830 


5.192494 11.18689 
7.179054 1546680 
9.472682 20.40828 


5.192494 11.18689 
7.179054 15.46680 
9.472682 20.40828 


24.10142 
33.32222 
43.96830 


RECIPROCAL N Diemeter 
N 1000 Xj 


0.439623 0.01539380 
1.162389 0.1075210 
2.670354 0.5674502 


4.398230 1.539380 
11.62389 10.75210 
26.70354 56.74502 


43.9823 153.938 
116.2389 1.075.210 
267.0354 5.674 502 


2.14613 439.8230 15,393.80 
2.56820 1.162.389 107,821.0 
2.92942 2.670.354 567,450.2 


3.14613 4.398.230 1,539,380 
3.56820 11,623.893 10,752,101 
3.92942 26703538 56,745,017 


“7.142857! 
2.7027027 
1.1764706 


0.7142857 
0.2702703 
0.117647! 


0.07142857 
0.02702703 
0.01 176471 


0.0071 4286 
0.00270270 
0.001 17647 


0000714286 0.7142857 
0.000270270 0.2702703 
0.000117647 0.117647! 


“2410142 
3.332222 
4.396830 


5.192494 
7.179054 
9.472682 


7.142.857 
2.702.703 
1.176.471 


714.2887 
270.2703 
117.6471 


71.42857 
27.02703 
11.7647) 


7.142857 
2.702703 
1.176471 


24.10142 
33.32222 
43.96830 


51.92494 
71.79054 
94.72682 
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37 j 
3.7 
37 
370 
3700 
1 
* 
N | | VN 
037 | 0.7179054 
1.546680 a 
370. | 7.179054 
| | = A 3700. 15.46680 
iz 
N Ne VN 10N N* VN 10N 100N 
0.14 ~1.14613 
= 
0.85 1.92942 
14 1.% 1.118689 0.14613 
370 13.69 1.546680 0.56820 
85 72.25 2.040828 0.92942 
14 1% 1.14613 
374369 1.56820 
140 —-19,600 
850 722,500 
1400 ‘1,960,000 
3700 13,690,000 
8500 72,250,000 


TABLE V. 


z 


= 


MULTIPLES OF FREQUENTLY USED FIGURES (CONSTANTS) IN STEAM ENGINEERING. 
TO AVOID DIVISION, RECIPROCALS ARE USED WHERE NECESSARY. SEE EXAMPLES BELOW. 
Cu In. Cu In. Ft Hd Pound 
Gal to Gai to Cu Ft to to to to (psi) 
"N ! N Cubic Ft Cubic Pounds Pounds Ga! Cu Ft Pounds to 
oN 4 P to Gal Feet 1/231 1/1728 (psi) Ft Hd 
0.7854 0.31831 N™*748 WN 0.1337 Water Weter 0.004329 0.0005787 0.433 2.31 
3.1416 0.7854 0.3183! 748 0.1337 8.335 62.35 4329 5787 433 231 
6.2632 1.$708 0.62662 14.96 0.2674 16.670 124.70 8658 11574 866 462 
9.4248 2.3563 0.95493 22.44 0.401! 25.005 187.05 12987 1736! 1299 693 
12.5664 3.1416 1.27324 29.92 0.5348 33.340 249.40 17316 23148 1732 924 
15.7080 3.9270 1.59155 37.40 0.6685 41.675 311.75 21645 28935 2165 1155 
18.8496 4.7124 1.90986 44.88 0.8022 50.010 374.10 25974 34722 2598 1386 
21.9912 5.4978 2.22817 $2.36 0.9359 58.345 436.45 30303 303) 1617 
25.1328 6.2832 2 54648 59 84 1.0696 66.680 498.80 34632 46296 3464 1848 
28.2744 7.0686 2.86479 67.32 1.2033 75.015 561.15 3896! 52083 3897 2079 
The circumference 12.75", dia. 0.31831 X 12.75 — 4.05845" ———-» By weing the velucs of multiples: 
The diameter 12.75 circ. 3.1416 * 12.75 40.0554" 0.3183) * 12.75 
The diameter 12.5 area 0.7854 * 12.5 122.7188 sq in 159155 0.31831 x 5 
89.5 cu ft to gal 7.48 * 89.5 669.46 ga! 222817 0.31831 x 7 
42.0 gal to pounds 6.335 * 42 350.07 |b 63662 0.31831 x 2 
89.5 cu to pounds 62.35 89.5 5.580.325 |b 31831 0.31831 | 
42.0 gal to cu 0.1337 * 42 5.6154 cu ff 4.0584525 Ans. 
9.875 cu in. to gal 0.004329 * 9.875 = 42.7489 gal 0.1337 X 42 
9.875 cu in. to cu 0.0005787 * 9.875 5.7147 cu # 2674 0.1337 X 2 
215 ft hd to psi 0.433 X 215 —= 93.095 psi 5348 0.1337 X 4 
296 psi to ft hd 2.31 * 296 683.76 f hd 5.6154 Ans. 


4) 76.04" ? Interpolate Between 76.1° & 76.0° 
Use of the Math. Tables by Interpolation " 
76.10" 5791.2! 5776.00 Log 76.04 1.981042! 
1) 66,328,025; Square Root ? 76.00" = $776.00 +_ 6.08 1.881042) 
Dit. for 10 = 1821 | 05 — 709000 
7S! 56400! 563250 No. = 5,782.08 
750° 562500 562500 - 05 
Dif. for | 150! DIF 750 150! 5) The Square Root of 879.25 = ? 
Four Groups of Figures Sq. Root of 880 29.66479 29.64793 
Hence \ 56 325025 7,505 Ans. Give 4 Fig. in Answer Sq. Root of 879 29.64793 0.004215 
Diff. for ! 0.01686 29.652145 Ans. 
2) What is the Square Root of 271.3? Diff. for 0.25 0.004215 
Sq. Root of 272.0 16.49242 16.46208 
Sq. Root of 271.0 1646208 0.009102 6) Diameter of a Circle 76.04". Find the Area. 
Dif. for 1.0 0.03034 16.471182) Ans Area of 76.1" Dia. — 4548.406 sq. in. 
Dif. for 0.3 0.009102 By Interpolation Area of 76.0" Dia. == 4536.460 sq. in. SOLVED BY LOGS 
The Correct Answer Is 16.4711870 (Correct to 5 Decimals) Diff. for 0.1 11.946 
Diff. for 0.04 4.778 
3) What is the Square Root of 2.713? 45346.460 7/4 ~9.8950899 
Looting under \ 10 272 52.15362 4.778 Log. 3.657174! 
4.541.238 No. 4,541.237 
$2.05766 10 271 52.05766 
0.02679 Diff. for 10 0.09596 
§2.08645 Ans Dif. for 3 0.02879 


OW ELECTRICAL engineers are assisting the med- 

ical profession by developing devices to measure 
body conditions, was reported recently before the AIEE. 
An instrument to obtain more detailed information con- 
cerning the functions of various parts of the circulatory 
system by directly measuring the pressure of the blood 
within the heart and the blood vessels, has been devised 
A plastic tube, called a catheter, is introduced through 

a hypodermic needle into the vessel under study. The 
instrument end of the catheter is led to a small chamber, 
one wall of which is a thin metal membrane, spaced a 
short distance from a fixed metal plate, thus forming 
a capacitance. Pressure changes at the end of the tube 
in the blood vessel are transmitted by a liquid back to 
the movable membrane. The varying membrane ca- 
pacitance is measured by a high-frequency bridge, whose 
unbalance voltage, after amplification, produces a graph- 
ical record of blood pressure against time. Several 
new or improved instruments for measuring skin and 
body temperatures also were reported 
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Safety in Servicing Refrigerating Systems 


Precautions necessary in blowing down carryover oil 
from Ammonia Refrigerating Systems 


By GEORGE HOLMAN 


OME TIME ago I was called to 

service an ammonia refrigeration 
system using direct expansion in 
process work. While I was blowing 
down oil from a shell-and-tube am- 
monia evaporator, which had accu- 
mulated there by carrying over 
through the hot vapor line, con- 
denser and liquid receiver because 
no one had thought to blow down 
the hot vapor line trap regularly, 
the managing engineer came up and 
asked whether or not safety precau- 
tions did not dictate that I wear 
goggles while performing this essen- 
tial task. “Perhaps so,” I replied, 
after some reflection. “But I can't 
recall that I ever have.” 

Thinking over the matter of safe- 
ty in the operation and servicing of 
refrigeration equipment, I remem- 
bered that less than two years before 
an ammonia plant operating engi- 
neer of my acquaintance had gotten 
his eye badly burned while blowing 
down oil. When he opened the blow- 
down valve, sludge had stopped up 
the port. The engineer had opened 
the valve wider and wider. Sudden- 
ly the clot stopping the oil flow blew 
out. Driven by the high vapor pres- 
sure, the ammonia-laden oil struck 
the bottom of his refuse oil bucket 
and splashed back into his face. The 
rickety step-ladder on which he 
stood fell over. Another workman 
had to use an ammonia mask to 
enter the room, drag out the injured 
and half blinded engineer, and re- 
turn later to close the valve. His 
eyes badly burned by the ammonia, 
the engineer spent three weeks in a 
hospital bed. 

Upon hearing of this accident, I 
had talked the matter over with 
three other ammonia men. One of 
these men claimed that the engineer 
should have blown down the oil 
through a long pipe nipple or sec- 
tion with the open end submerged 
in water, a practice he frequently 
followed. Another claimed that he 
should have used a temporary blow- 
down pipe to discharge the oil at 
floor level or at least some distance 
from the valve. 

The third man pointed out that to 
blow down the oil the engineer had 
been compelled to stand on a flimsy 
stepladder, a hazard in itself, and 
which, because other equipment in- 
terposed, could not be set in the 
proper position for the engineer to 
reach the valve. Plant design and 
unsafe operating and maintenance 
equipment, like the ladder, were re- 
sponsible for the accident, this man 
claimed. None of the three men- 
tioned goggles—or wore them. 


November 


In this discussion I voiced my 
opinion that when the oil failed to 
come through at the first slight 
opening of the valve, the engineer 
should have closed the valve and, 
since oil blowdown usually is not a 
pressing duty, awaited a time when 
he coud pump down the ammonia 
from that part of the system con- 
taining the trap. Or, he could have 
double-valved the oil out by install- 
ing a second valve with a short 
length of pipe between it and the 
original blowdown valve. Use of a 
second valve is good practice, and 
may be necessary when grit or scale 
on the seat prevents an oil blowdown 
valve from seating tightly. One such 


This is the scene of 
the accident de- 
scribed by Mr. Hol- 


extra valve may be used on all oil 
blowdown lines of a system. 

Pointers That Should Be Observed 

The following pointers should be 
observed regarding the blowdown 
of carryéver oil from refrigeration 
systems: 

1. When drawing up plans for a 
refrigeration system, the designer 
should consult an ammonia man or 
operating engineer as to the proper 
location of oil blowdown valves, and 
place such valves in a location which 
permit them to be reached by the 
operator while standing in a normal 
upright position on the floor, cat- 
walk, or other safe and secure sup- 
port. 

2. A water cooled oil trap is a 
much more efficient device for re- 
moving oil from compressed refrig- 
erant than one which is not cooled. 
Although the initial cost is greater, 
both in purchase price and in in- 
stallation, the lower temperature of 
the tube walls permits removal of 
nearly all of the oil entrained in the 
vapor. Water may be piped through 
the trap from any available source, 
that from the condenser or from the 
compressor jacket being ideal. This 


vessel also serves another purpose, 
that of removing superheat from the 
compressed vapor and thereby add- 
ing heat transfer surface to that of 
the condenser. 

3. An oil sight gage glass on the 
oil trap helps materially in deter- 
mining the proper time to blow down 
oil. If an operator is compelled to 
climb a ladder, or go into other un- 
comfortable and out of the way 
places to try out an oil blowdown 
valve daily or at other specified 
periods in plant routine, he is likely 
to become negligent right at a tire 
a compressor begins to pump oil. 
This oil may fill the trap rapidly and 
then carry over into the system to 
interfere with heat transfer from the 
condenser, to the evaporator, or to 
foul expansion valves. 

4. Wet compression of ammonia 
vapor causes greater carryover of oil 
than does dry compression. For this 
reason an evaporator being flooded 
by a mis-set or leaking expansion 
valve, stoppage of the fan, or accu- 
mulation of heavy frost on the pipes 


or tubes may cause a sudden loss of 
lubricant from the compressor crank- 
case to the oil trap and, if not blown 
down promptly at that point, to the 
system beyond. 

5. Oil blowdown outlets should be 
kept plugged, but not so tightly as 
to put undue strain on the valve or 
other pipe joints when removing the 
plug under system pressure. When 
preparing to blow down oil, unscrew 
the plug slowly with a wrench. When 
it turns freely, unscrew slowly by 
hand. If possible, wobble the plug 
back and forth. If oil foam appears, 
allow it to dissipate before taking the 
plug out. 

6. When not equipped with a gage 
glass, an oil trap in a hot vapor line 
may be tested and the oil level ap- 
proximately determined by feeling 
with the hand. If the trap is hot 
down to the bottom, it contains little 
or no oil. If it is at or near room 
temperature nearly to the top, while 
the compressor is running and the 
discharge vapor line hot, the trap is 
full of oil and some may have car- 
ried over into the system. A trap 
cold at the bottom and hot near the 
top is partly filled with oil. Never 
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wait until the trap is ful! before 
blowing down. Oi! should never rise 
far above the half way mark 


7. Oils commonly used to lubricate 


ammonia compressors are heavier 
than liquid ammonia, and usually 
underlie the refrigerant in the hot 
vapor line oil trap and other low 
parts of the system. In some in- 
stances, however, an old charge of 
ammonia in a system contains s0 
much water that it becomes heavier 


and underlies it in oil 
evaporators, 


than the oil 
traps, liquid receivers 
ete. This writer once found a system 
with a one-inch band of oil showing 
atop the liquid in the receiver gage 
glass. Investigation revealed that 
the supposedly anhydrous liquid 
ammonia in the receiver was really 
a strong aqua, the water having en- 
tered the system through a cylinder 
head from an enclosed water head 

Also, oil, water and ammonia may 
form an emulsion, which is 
times distinguished in gage glasses 
by showing a demarkation line be- 
tween it and the true oil. Should 
an operator try to blow down oil 
under the above circumstances, the 
consequences could be serious, un- 
less the procedure is carried out 
alertly and with a full knowledge 
that all is not oil that is oil-like 
If this condition is discovered to ex- 
ist, the best procedure is to give the 
oil time to stratify out of any emul- 
sion, or until temperature change 
clarifies it. Water in an oil-ammonia 
emulsion is most noticeable when 
oil is blown from an evaporator 
The mixture may then have the ap- 
pearance of grease until it 
warms up to room temperature and 
begins to flow 

8. If time 


some - 


gobs, 


is available when blow- 


ing down oil, pump down the am- 
monia vapor pressure to about 5 
psig. This is ample pressure with 


which to blow out oil from any trap 
not closed by a serious sludge stop- 
page. To attempt to blow 
sludge stoppage by 
wider or by 
highly dangerous practice 
ter to wait for a 
pump the 
the valve for inspection 

9. If there is no time to pump out 
the ammonia from a point of blow- 
down, yet a 
used, 


out a 
opening the valve 
raising the pressure is a 
It is bet- 
propitious time 
then remove 


out system 


few minutes can be 
the blowdown valve 
from the rest of the system by clos- 
ing off valves. This will prevent the 
entire charge from being blown out 
of the system 
get out of the 

10. Even though a sight gage glass 
is used on an t trust it 


isolate 


should the procedure 


operator s control 


oil trap, dor 


too far Close and re-open both 
upper and lower gage vaives before 
making any attempt to blow down 


the oil, And remember when open- 
ing the blowdown valve that the fall- 
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ing oil level in the glass lags behind 
the falling oil level in the trap 
proper 

ll. Never completely empty the 
oil trap at any time. Leave some oil 
with which to seal the outlet while 
the plug is screwed in, should scale 
under the seat prevent positive clos- 
ing of the valve 

12. In each individual system, 
sound is important, not only the 
sound of the oil leaving the valve, 
but also the sound of the oil striking 
that in a bucket. When oil begins 
to sputter, the trap or other vessel 
devoid of oil. Crackling 
and popping of the oil in a blow- 
down bucket is caused by the pres- 
ence of liquid ammonia. 

13. Foaming of the oil can be 
tempered somewhat by using a small 
quantity of gasoline and water in 
the bottom of the refuse oil bucket. 
Water absorbs part of the ammonia 
and the gasoline reduces the vis- 
cosity of the oil 

14. Unless a system is exception- 
ally clean, it is safer to discard blow- 
down oil than to take a chance on its 
This is especially true of 
small plants without means of clean- 
ing lubricating oil properly 

15. When blowing down oil, keep 
in mind everything you know about 


is almost 


re-use 


oil blowdown in general, and in your 
system in particular. Wear goggles 
if you have them. But above all, 
be alert 


EASY-STARTING THREADS 


Wuere plugs or other fit- 
tings must be removed and replaced 
periodically in locations difficult of 
access, tapering the first thread or 
two in the threaded opening with a 


\ 


pipe burring reamer, as shown, will 
make it easier to engage the start- 
ing threads. It may be necessary to 
partially re-tap the threads after 
reaming in order to restore the 
thread contours. 
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CHART GIVING INSULATION 
THICKNESS TO PREVENT 
SWEATING 


INSULATION prevents cold-surface 
sweating on piping, ducts, tanks and 
other vessels containing cold air or 
low-temperature fluids—provided 
the thickness of the insulation is 
sufficient. The Industrial Mineral 
Wool Institute has developed a new 
alignment chart, eliminating guess- 
work and the use of formulas, on 
which the minimum insulation thick- 


ness that will prevent surface con- 
densation is easily determined. 

The temperature (T,) of the cold 
liquid or gaseous material in the pipe 
or vessel, the relative humidity 
(RH) and the temperature (T) of 
the surrounding air (as shown in 
the diagram on the chart) are the 
conditions at each particular cold 
surface which determine the mini- 
mum insulation thickness which pre- 
vents sweating. Because it more 
than covers the practical ranges of 
temperature and humidity, the chart 
(based on K=0.29, an average ther- 


mal conductivity for mineral wool 
insulation) is applicable to any cold 
surface. 

Two examples illustrate how the 
alignment chart may be used. A 
sheet-metal duct in an air-condi- 
tioning system carries cool air at 
48 F through a basement where the 
ambient temperature often reaches 
93 F and the humidity rises as high 
as 85 per cent. Then T—T, (93-—48) 
is 45 and RH equals 85 per cent. A 
straight line drawn through 45 on 
the left-hand scale (T—T,) and 85 
on the center scale (RH) is found 


Alignment Chart for Determining Minimum Insulation Thickness to Prevent Cold Surface Sweating 


nt 


@ 


@ 


e humidity of surround 


w 


A—To find insulation 


1” 


thickness (x) for 
known relative 
humidity (RH) 
ambient tempere- 
ture (1) and cold 
surface tempere- 


ture (Ts). 


~ 
4 


4 


coefficient of heat trans- 
fer between outside in- 
sulation surface and still 
air — 1.65 Btu/he/sq ft/ 
deg F. (Marks’ Mechan-” 
ical Engineers’ Handbook, 
pp. 1638-9) 


To find tempera- 
ture of outside 


thermal conductivity of surface of insula 


insulation—0.29 Btu/hr/sq 
ft F/in. 


(T- = 80/ 


temperature (T), 
cold surface tem- 
pereture (T,) and 
insulation thickness 


(x). 


difference between ambient end cold surface temperatures—degrees F 


relative humidity at which 
Ts is dewpoint (assuming 


T= 60 F). 


function (from psychro- 
metric chert) 


difference between ambient and 
T 


© Industriel Mineral Wool institute, April, 1950 
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to intersect the right-hand or 
X-seale 3% in.—the minimum in- 
sulation thickness required to pre- 
vent sweating on the cool-air duct 

In a second example, a tank con- 
taining brine at 27 F (T,) is to be 
covered with 6-in. thick (X) blan- 
ket insulation (as recommended by 
Commercial Standard CS105-48, 
‘Mineral Wool Insulation For Low 
Temperatures’ ) The maximum 
temperature of the surrounding air 
is known to be 82F, but the plant 
manager must know the highest rel- 
ative humidity that can be tolerated 
without sweating on the surface of 
the brine tank. Using the alignment 
chart, a straight line is drawn 
through 55 (82-27) on the left-hand 
(T.-T,) seale and 6 (X in inches) 
on the right-hand scale. The line 
the center (RH) scale at 
about 94% per cent, the highest rel- 
ative humidity that will not result 
in sweating. The center scale also 
indicates that, in this case, the tem- 
perature difference (T-T,) between 
the surrounding air and the outside 
surface of the insulation is about 


1% F 


crosses 


STORAGE BATTERY PAINT 
RESISTS ACID CORROSION 


For years battery research men 
sought a paint that would resist the 
action of the small amounts of acid 
which may accumulate outside stor- 
age batteries. At last the problem 
of steel battery tray corrosion has 
been solved 


Sheet steel battery trays were 
made available just before the war, 
because in many instances they 
proved superior to wood trays. For 
example, the greater strength of 
steel trays was important, particu- 
larly for larger industrial batteries, 
some of which weigh up to three 


isn't 
it permitted the 
batteries in the same 
neater ap- 
strength of 


tons. Furthermore, since steel 
as bulky 


use of large 


as wood 


provided a 
The greater 


space and 


pearance 


Fig. |. After three years’ service this bet 
tery tray painted with asphaltum shows the 
Paint has flaked of in 
large areas 


efects of corrosion 


the steel trays also eliminated the 
need for special compartments to 
house battery installations in electric 
vehicles. Finally, steel trays were a 
step toward standardization of the 
space allotted to batteries and elimi- 
nated hand tailoring of wood trays 
to fit odd dimensions. The result 
was improved interchangeability and 
savings to the user. However, to 
capitalize on these advantages, it 
was necessary to find a corrosion re- 
sistant coating for the sheet steel. 
Asphalt-base paints, being porous, 
provided only limited resistance to 
corrosion. Also under rough usage 
they yielded too easily to abrasion. 


Fig. 2. 


This battery tray, protected with 
Exide's acid-resisting paint, shows no cor- 
rosion after two years’ service 


During World War II, engineers 
of The Electric Storage Battery Co. 
began developing a new corrosion 
proof process to protect aluminum 
alloy battery compartments in mili- 
tary airplanes. This process not only 
used a new type of corrosion resis- 
tant coating but alse a new tech- 
nique for applying it. Since the new 
coating protected corrosion sensitive 
aluminum alloy against the action 
of acid, experiments were tried on 
sheet steel coated with the paint. 
These proved successful, and a num- 
ber of steel trays, in production for 
heavy duty motive power batteries, 
were treated with this process. Af- 
ter several years of use in the field, 


service reports indicated that this 


special coating was the answer to 
the corrosion problem. 

The new coating highly resists 
corrosion, according to Exide engi- 
neers. They also claim that if, under 
unusual circumstances, the surface 
is scraped exposing the bare steel, 
corrosion is limited to that area. 
This is due to the tight bond formed 
between the coating and the metal 
surface. As a result, corrosive action 
can't wedge its way between the two, 
but is confined to the damaged area. 

The bond to the steel tray, as well 
as other qualities within the coating, 
are said to enable it to withstand 
mechanical abuse from blows and 
abrasion without flaking off. Tests 
indicate that the new coating holds 
even when the blow is heavy enough 
to dent the steel. 

Another characteristic claimed for 
this coating is its high insulating 
quality. This protects steel trays 
from corrosion due to the leakage 
of current. 

This new process, which protects 
steel trays against corrosion, is said 
to bring users of battery-propelled 
vehicles important savings resulting 


from lower maintenance costs and 
achievement of maximum battery 
life. 


A LOT OF POWER is packed in a 
small space in a recently announced 
electrical cell. Single cells, scarcely 
larger than ordinary flashlight cells, 
deliver as high as 100 amperes at 
1.4 volts. These cells discharge effi- 
ciently at temperatures as low as 

60° F. and as high as 150° F. 
-——Ohmite News. 


A scientist of the Aberdeen Prov- 
ing Ground has taken photographs 
in both color and black and white 
at an exposure of 100-millionth of 
a second. It is anticipated that the 
same camera may be able to take 
pictures at speeds up to one ten- 
billionth of a second! The new cam- 
era will be used in shock and de- 


tonation research.—Ohmite News. 


Questions and A\nswers 


Answer No. 466 


HOW MUCH STEAM DO THESE 
HEAT EXCHANGERS SAVE? 


How MUCH STEAM are they saving 
by reclaiming heat from wash water 
to heat incoming fresh water, in- 
stead of heating it, as formerly, with 
live steam? asked H.A.W., August 


issue 

Water in wash boxes heated by 
100 psig steam from 100 F to any re- 
quired temperature 

Waste water from boxes to heat 
exchangers at 150 F 


Fresh water to heat exchangers at 
58 F 

Fresh water 
changers at 100 F 

Fresh water flow, 1500 gpm 

Steam metered at 200 psig, reduced 
to 100 psig for wash boxes 

They have been figuring that 

33 60 42 
1500 & 33 60 42 26.400 lb 

1198.7 
per hr of 200 psig steam saved. 

Is this the right way to figure it? 
Several readers pointed out in the 
September issue that it was not 
quite right and why. 


leaving heat ex- 


3 
| 
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Here’s the only ‘“‘product” we make 


And, it’s a most important “product” for your business— black 
ink for your ledger! As a nationwide service organization of 
engineers and chemists specializing in the solution of all water 


problems, we offer a complete water conditioning service that is 


scientifically correct—designed to help you cut plant operating 
costs. If the results you are presently obtaining are not entirely 
satisfactory, let us explain more fully how our specialized 


service can benefit you. 


W.H.& L.D. BETZ, Gillingham & Worth Streets, Philadelphia 24, Pa. 
In Canada: BETZ Laboratories Limited, Montreal 1. 


| WATER, CONDITIONING cooune waren COM! ONING « INDUSTRIAL WASTE TREATMENT 
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Formula Correct But Not Figured Right 


In one part of your question you 
state that the water is heated by 100 
psig steam, and when you figure out 
the savings you use 200 psig steam. 
One thing I would like to point out 
is that the steam tables start at 32 
deg F and then you will not extract 


1500 gal 
115 psia 


B33 lb GO min * 


833 Ib 60 min 


1500 gal 
215 psia 


1199.3 


He Dida't Use Correct Enthalpy Value 

I secreve that H.A.W. is slightly in 
error with the formula he proposes. 
The denominator of his equation 


states “total heat of steam .. .” By 
definition, the total heat of steam is 
the heat that may be extracted from 
the steam when it is condensed and 
cooled to 32 F. If it is cooled to any 
other temperature, the heat content 
of the water at the temperature in 
question must be subtracted from 
the total heat of the steam. In this 
case the fresh water leaves the heat 
exchanger at 100 F, which is the 
equivalent of putting sufficient live 
steam into the fresh water to heat it 
to 100 F. Therefore the value for the 


(Gpm fresh water) (8.33) (60) 


(Total heat of steam at 200 psig 


(1500) (8.33) (60) (42) 


42 deg 
1189.7 (100 — 32) 


all of the Btu's out of the steam be- 
cause the final temperature of the 
water is 100 deg F leaving the heater 
or 100 32 = 68 Btu that are not 
extracted from the steam. I will 
work out the problem both ways. 
The following values were taken 
from Keenan & Keyes Steam Tables: 


100 psig + 14.7 = 115 psia 
115 psia 1189.7 Btu's 
200 psig + 14.7 = 215 psia 
215 psia 1199.3 Btu's 


F rise 
28071.14 lb saved per 1 hr 


42 deg F rise 
(100-—32) 


27832.93 lb saved per 1 hr 


Your formula was correct but your 
values were not figured correctly. 


Parma, Ohio Av 


total heat of water at 100 F should 
be subtracted; this value is 67.9 Btu 
per Ib. 

He states that “saturated steam at 
100 psig” is used to heat the wash 
water. This means to me that there 
is a reducing station with a down- 
stream pressure of 100 lb, and then 
sufficient run of pipe to desuperheat 
to 100 psig saturated steam. When 
the old operation was in force, steam 
equivalent to the heat loss was 
wasted. It is therefore proper to base 
a steam saving calculation on the 
heat content of 200 Ib steam, even 
though the wash water was fed with 
100 lb steam. 

The equation then becomes: 


(Deg F rise in temp) 
Heat of water at 100 F) 


27,900 lb steam saved/hour 


(1198.7 — 67.9) 


Answer No. 467 


HOW CAN HE LIMIT 
DUPLEX PUMP SPEED? 


Wuart sort of device could he use, 
asked F.L.S., August issue to limit 
the number of strokes per minute of 
duplex steam pump” 

A number of readers recom- 
mended a well-known pump speed 
governor, the operation of which 
was described in some detail in the 
September issue 

Here's the way another reader 
would do it 


How Governors Are Used by Cuttitte 
Tue gqvestion does not mention 
what the duplex pumps are used for. 
So may I assume they are being 
used for feed water purposes. So I'll 
go along on that assumption 


4 November 


This represents an increase of 
5.7% over the previous figure. 
Niagara Falls, N. Y J. I. Lacey 


Here at our plant we have a few 
duplex feedwater pumps that have 
served us well for over a half a cen- 
tury. They are equipped with steam 
control governors, and can be ad- 
justed to any desired speed so de- 
signed for, once our maximum and 
minimum feedwater supply was é€s- 
tablished for the various seasons, it 
was seldom necessary to adjust them 
again 

A big MUST should be remem- 
bered in the installation of steam 
control governors. That is to install 
a pressure relief valve on the dis- 
charge end of said pumps, as a safety 
measure to guard against acciden- 
tally shutting off the boiler feedwater 
valves. These steam control gover- 
nors have not only proved successful 
in operation, but efficient and inex- 
pensive to maintain 


Fairlawn, N. J A. F. Currirra 


Cuttitta’s pump governor 


Use Pump Speed Governors, says Lacey 

WE Have two duplex steam pumps 
in service, both are used in chemical 
manufacturing processes under 
varying discharge pressures. They 
are both equipped with pump speed 
governors as described in the 
October issue. One pump is a 
6x 5% x6, it has a size No. 1. The 
other is a 14x 6x12 with a size No. 
2. These governors have proved 
very satisfactory on what we con- 
sider a difficult installation. 

This governor throttles the steam 
supply to the pump to maintain a 
constant stroke per minute speed. 
If the speed of the pump varies for 
any reason, the governor will change 
the steam admission to bring the 
pump back to the set speed. The set 
speed may be varied by a simple 
adjustment on the governor. 
Niagara Falls, N. Y. J. 1. Lacey 


Answer No. 468 
WHAT IS RATE OF 
CONDENSATION PER SQUARE 
FOOT OF STEAM COIL? 
Lacey Calculates Condensation Rate 


It Is pIFFicuLT to give V.L.G. an 
accurate answer because he does not 
describe the condition of the water 
around the coil. If the water is mov- 
ing over the coil rapidly, as when it 
is pumped or agitated, the rate of 
condensation is quite a bit higher 
than when the coil is set in calm 
water. Also calm water will allow 
the coils to silt up more rapidly than 
moving water. The example given 
below assumes the two extreme con- 
ditions, V.L.G. will have to decide 
which case is his or if it lies in 
between. 

In any event, the formula R = 
(U t)/(Hs — He) will hold, where: 

R Rate of condensation in 
pounds of steam per hour per square 
foot of coil (outside area) 

U = Over-all heat transfer coeffi- 
cient. For agitated water use 80 and 
for still water use 20 Btu/hr < ft x F 

t Temperature difference be- 
tween steam and water. Here t 
358.4 — 60.0 298.4 F. 

Hs Total heat content of steam, 
from steam tables = 1194 Btu per Ib 

He = Total heat condensate, 
measured at the temperature it 
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A FOUNDRY IN A PUBLIC UTIL) 


THE FLEXIBILITY OF THE COCHRANE 
ZEOLITE SOFTENER PLUS THE SIMPLIC- 
ITY OF THE HYDROMATIC VALVE MAKE THIS 
THE IDEAL SOFTENER FOR YOUR NEEDS 


A wide range of zeolite 
materials is available 
with Cochrane — 
ment and Cochrane will 
recommend the type best 
suited for your icu- 
lar problem. Siliceous 
and Non-Siliceous zeo- 
lites are available. The 
siliceous include low and 
high green- 
sands and the synthetic | 
els. Non-siliceous § 
include the coalbase 
type and phenolic and 9 
styrene resins. a 


In Canada: Canadian General Electric 
Co. Ltd., Toronto 

In Mexico: Babcock & Wilcox de Mexico 
S. A., Mexico City 

In Europe: Recuperation Thermique & 
Epuration, Paris 


Write for a copy of this new booklet 
on the Cochrane Zeolite Softener, 
with the Hydromatic Valve. 


AUTOMATIC ZEOLITE SOFTENER 


= The Cochrane Hydro- 


matic Single Control 
Valve combines, in a 
single pilot-actuated 
valve, the functions of 
six individual gate valves 


my common to the custom- 


ary “valve nest”. May 
be arranged for cual 
or automatic operation. 


Cochrane Corporation 
3123 N. 17th St., Philadelphia 32, Pa. 


Please send me a copy of Publication 4520, 
on the Cochrane Zeolite Softener. 


A COCHRANE 
¢€ ite. 
NGLE CONTROL Lv 
COCHRANE CORPORATION il 
3123 N. 17th St., Philadelphia 32). | 
+ 
November, 1950—POWER ENGINEERING—Chicago, Ill. 95 


TRAP DAYS of Satisfactory 
Operation with 


A few of the 100 Serco Bucket Traps in this Plestics Plont 


Here's a ‘test’ to end all tests as far as steam traps go. 
More than 100 Sarco Bucket Traps in operation 24 hours 


a day most of the time for more than 15 years! As the man- SARCO BUCKET 
ager of this plastics plant puts it “They are tops in satisfac- STEAM TRA PS 


tion—what more can I say.”” And the mechanic who put 
hem in and has had charge of the steam service for 22 years, SARCO Bucket Steam Trap clears condensate 


“e . , instantly. And it less to install because 
ays “Sarco ended our trapping problems 15 years ago.” 


IT COSTS LESS TO BE RIGHT The invariable result piping materials, time end laber. ns tee 


f adding Sarco Steam Traps and Temperature Controls to —— 
improve production is a saving in fuel costs. Heat where you 
want it, when you 
want it— never too 
much — or too little 
or too late. To be right 
the first time see Sarco 
first. 


SARCO COMPANY, INC. 
Represented in Principal Cities 
Empire State Building, New York 1, N. Ys 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 
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STEAM 


leaves the coils. In this case, assume 
the condensate is cooled to 200 F in 
the coil. From the steam tables 
168 Btu per lb 

For the case of agitation the an- 
swer then becomes: 


(80) (298.4) 


R= 23.3 lb per hr 
1194 — 168 per sq it. 
For the case of still water the an- 


swer then becomes: 


R 5.83 lb per hr 
1194 — per sq ft. 
Niagara Falls, N. Y. J. 1. Lacey 


Answer No. 469 


HOW CAN HE FIND GROUNDS 
ON A 32-VOLT CIRCUIT? 


Use Ground Lamps, 

says von Dannenberg 
To BEGIN wir, if it has not already 
been done, ground detecting lamps 
should be installed at the control 
panel or point of supply. These are 
indicated on appended connection 
diagram as L + and L assuming 
d-c generation; if it is a one-phase 


GENERATOR 
OR SUPPLY 


GROUND 
| INDICATING 
Lames 


Switch 


Diagram by von Dannenberg showing detec- 
tor for grounds on 32-v circuit 


supply, the connections will remain 
the same. These may be mounted cn 
the contro] panel or at any conven- 
ient point readily in view; and, as 
shown, should be connected between 
the generator or source and the main 
switch; keyless wall receptacles 
using lowest-capacity 32-v lamps 
easily visible should be used. 

It will be noted from the diagram 
that if one line develops a ground 
between the main switch and a cir- 
cuit point the lamp connected to the 
other line will have its voltage to 
ground increased and if a “dead” or 
complete ground will receive full 
voltage and glow at full brilliancy 
the other lamp being dark. Ordi- 
narily each lamp receiving only one- 
half voltage will show only the 
slightest filament glow. 

When a ground is indicated, the 
circuit at fault is located by opening 
the circuit switches one at a time 
until the ground clears, as indicated 
by the ground indicating lamps re- 
turning to the normally dark condi- 


f 


November 


tion. The diagram indicates only two 
feeder circuits although the proce- 
dure is the same regardless of the 
number. 

If the ground continues to indicate 
after all circuit switches have been 
opened and closed, the main switch 
should be opened and, if the ground 
continues, the ground is in the sup- 
ply equipment, generator or trans- 
formers, or its connections and must 
be looked for in this portion of the 
installation. 

If found to be in the supply - 
ment itself, it may even have to 
removed for repair and dismantled 
after testing to determine the fault 
location. Equipments installed on 
motorboats in salt water service are 
subject to this trouble. 


If the fault is located in one of 
the circuits fed, its actual point can 
only be determined by inspecting 
each piece of equipment connected. 
If the ground is found to be in the 
wiring or in a portion enclosed in 
conduit, it can only be located by 
using other methods. If the ground 
is a positive one, a reversing d-c 
current applied to the section will 
cause a compass to swing until the 
fault point is passed, when no needle 
swing continues. There is equipment 
available on the market such as the 
Matthews Telefault and similar ap- 
paratus operating on this principle, 
but it is somewhat expensive to pur- 
chase unless the 32-v system is ex- 
tensive enough to warrant the pur- 
chase of such testing equipment. 

The most difficult faults to locate 
are those of an intermittent “on and 
off” type and will tax the time and 
patience of the investigator. 
Brooklyn, N. Y. 

C. O. von DANNENBERG 


Answer No. 471 


SHOULD THE SUCTION PRESSURE 
COME DOWN TO ZERO ON THIS 
CO. COMPRESSOR? 

IN THE SEPTEMBER issue, E.B. said 
it didn't when he shut down his CO, 
compressor. Also he described some 
other actions of the various pres- 
sures that he couldn't explain to 
himself. The answers are fairly 
simple, indicating that all the diffi- 
culties are caused by valve leakage. 
Yes, says Whyte, the suction pres- 
sure should come down to zero if 
all valves are holding. 


Whyte Answers Each Point 


IN ANSWER to this question, I 
would venture to answer each step 
as follows: 

1. Closing expansion valve and 
still having 200 psi on suction while 
the machine is running. 

Answer: Expansion valve must be 
wire drawn on seat and leaks this 
volume through when shut off. 

2. Closing suction valve. 

Answer: This valve is also leaking 
on seat but at only half the volume 
of expansion valve. 

3. Should the suction gage read- 
ing come down to zero? 


THe PRACTICAL ENGINEER 


ELECTRICIAN 


Answer: Yes. If both the expansion 
valve, suction valve and all dis- 
charge valves are holding. 

4. After the compressor is stopped 
and before discharge shut off valve 
can be closed, suction gage registers 
350 psi. 

Answer: Discharge valves on ma- 
chine not holding tight at seat, or 
gasket, between valve body and 
compressor jacket, which will cause 
equalization of 700 psi after standing 
idle for 2 days, which is half of 950 
psi plus 450 psi, as indicated when 
the machine is in operation. 

Chicago, Ill. Frep WuytTe 


LETTERS TO THE EDITORS 
(Continued from page 53) 


the article, the viscosity can be from 
150 to 800 seconds. From 150 to 300 
seconds, it may be possible to obtain 
efficient combustion, but above that 
viscosity, difficulty can be expected 
without preheating 

When operating without heating, 
the weather will be a decided factor. 
Warm weather will make the oil 
fluid, whereas at low temperatures 
the viscosity increases. This increase 
will vary with the different types of 
oils. 

To properly burn fuel oils, the vis- 
cosity at the burner should be from 
100 to 200 seconds Universal. This is 
necessary to obtain the fine spray or 
atomization necessary to completely 
burn the oil. 

As noted in your letter, you have 
experienced some difficulty, which 
you believe is due to the viscosity. 
This is probably true, due to two 
reasons. 

First, most No. 5 oils are blended 
from a No. 6 oil by adding light oil. 
Sometimes the proportions are not 
correct. 

Second, the method of blending is 
often very inadequate, resulting in 
some blended and some unblended 
oil. If this mixture is pumped into a 
storage tank, the oil may have a vis- 
cosity of 100 seconds on the top, 300 
in the middle and maybe 800 on the 
bottom, which will give a very in- 
consistent type of oil to the burner. 
These two factors can mean oils of 
many viscosities from the same or 
different source. 

There is not more difficulty in 
burning No. 5 oils than No. 6, but 
when using No. 6 oil, you generally 
have enough preheat equipment to 
handle anything, while if using No. 
5 oil, your equipment may be lim- 
ited. The viscosities of No. 6 oils 
will vary as much as No. 5 oils. 

An article entitled, “Preheating of 
Fuel Oils,” will be published in 
Power ENGINEERING, as No. 12 of the 
series, some time in the future. 

F. 
Chemist, 
Allied Oil Co., Inc. 
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DVANCED STANDARDS of de- 
sign applied in modern power 
plants will be featured by the more 
than 300 exhibitors at the 19th Na- 
tional Exposition of Power and 
Mechanical Engineering at Grand 
Central Palace, New York, Novem- 
ber 27 to December 2. The Exposi- 
tion, popularly called the Power 
Show, will be held under the 
auspices of the American Society of 
Mechanical Engineers, coincident 
with the annual meeting of the 
Society, which is strongly committed 
to progress in engineering through 
standardization of improved mate- 
rials and codes of safe practice 
Of greatest interest to business 
executives, industrialists and engi- 
neers who make up the principal 
audience, will be equipment which 
directly reflects the forward trend 
in generating plants, much of which 
is specified for units now under con- 
struction or presently planned by 
the great power-consuming indus- 
tries and forward-looking public 
utilities. Equally important in the 
view of many visitors is the appli- 
cation of much of the equipment on 
display to existing plants. In many 
instances, modifications now possible 
for the first time will raise effi- 
ciencies to levels that were literally 
out of sight only a few years ago 
Advanced standards of design will 
be reflected in exhibits at the 
Power Show, notably in improved 


19th Power Show Will Feature 
Advanced Power Plant Design Standards 


methods and equipment for treat- 
ing fuel before it enters the combus- 
tion chamber, providing wider lati- 
tude in the selection of fuel and 
improved extractions of its heat. 
Exhibits showing advances in this 
field include grates, fire-boxes of 
new design and refractories of im- 
proved durability. There are also 
more efficient power oil burners, 
blowers, draft equipment, smoke 
prevention equipment which not 
only allays a nuisance but improves 
efficiency by reinjecting into the fire 
the unburned hydrocarbon particles 
which darken the products of poor 
combustion. 

Many owners and operators of 
large and small power heating 
plants have awakened to the need 
for modernization of their equip- 
ment as new smoke and fume abate- 
ment rules begin to take effect. 
Higher working efficiencies result 
immediately from the change-over 
to improved apparatus, stimulating 
interest over and above the legal 
requirement. 

Apparatus particularly appropri- 
ate to the problem of smoke sup- 
pression, a live issue in many 
communities, include oil and coal 
handling equipment, piping, pumps 
and burners; grates, fire walls and 
insulating materials, stokers, draft 
equipment, fire and draft controls. 

Smoke indicating instruments, of 
which there will be several displays, 


General view of National Exposition of Power and Mechanical Engineering, Grand Central 
Palace, New Y 
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are recommended equipment for all 
stationary boiler plants, so that the 
fireman or operator can know at all 
times the shade or appearance of any 
smoke emission from the stack. 
Dust-Collecting Equipment 

One group of exhibits will consist 
of dust-separating equipment, which 
also is recommended for all new in- 
stallations of pulverized-coal-burn- 
ing equipment, spreader stokers or 
similar suspension burning types. 
Dust separators may be of several 
types, such as settling chambers, 
baffle collectors, electrostatic col- 
lectors and several types of centrif- 
ugal collectors. 

Centrifugal collectors of a new 
type utilize the inertia of the dust 
particles in conjunction with the 
aerodynamic forces in the draft to 
produce a highly efficient separation 
through a series of very fine louvers 
in a cone-shaped filter element. 

Engineering Materials 

Engineering materials in the raw 
will be displayed, in fabricated forms 
and in finished products to meet the 
most exacting requirements of re- 
sistance to pressures and tempera- 
tures far beyond the demands of the 
past. Many of these are produced by 
methods that have come into com- 
mercial use within only a few years. 

A most important group of copper- 
base alloys used in condenser tube 
applications is composed of the “in- 
hibited Admiralties,” an outstand- 
ing application of which is found in 
condenser tubes. An example to be 
seen at the Show is a demonstration 
condenser of the shell and tube type 
in which phosphorized Admiralty 
tubes are used that are extruded 
from continuously-cast billets. This 
exhibit is designed to demonstrate 
visually some important character- 
istics of fluid flow in heat exchangers 
of this pattern, and is distinctly 
educational in its nature. 

Educational Displays 

Numerous displays have been de- 
veloped especially for educational 
purposes. One such, broadly cover- 
ing the need for higher standards 
in the design of heat exchangers, 
will be staged by the Tubular Ex- 
changer Manufacturers Association. 
At another booth a typical pressure- 
loss testing hook-up, counterpart of 
laboratory equipment used in valve 
design, will be seen. This equipment 
demonstrates comparative flow char- 
acteristics, using half-section models 
of conventional and streamlined 
valve bodies, emphasizing the 
superior opening action and lower 
pressure-drop of newly developed 
(Continued on page 128) 
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The Cities Service 
Industrial Heat Prover 


This remarkable instrument is an exhaust gas analyzer, 
designed for use on industrial furnaces regardless of size 
or type. It is provided with three scales; one shows per cent 
of oxygen, another percentage of combustibles present and 
measured in the flue gas sample, and the third scale reg- 
isters flue gas temperature. 


O14 FIREO Boake 


A fuel analysis taken at this important checking 
point—during a free demonstration —has led to in- 
creases in energy output as high as 15%. The Heat 
Prover indicates the type of adjustments necessary 
to get maximum combustion efficiency. 


FREE— Cries SERVICE COMPANY 
vous Sixty Wall Tower, Room 749 
ieee New York 5, N. Y. 
— Please send me without obligation 
your new booklet entitled, “Com- 
bustion Control for Industry” 
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For By-Product Power and Steam Balance 


This 200 kw Terry Turbine driven generating The installation pictured above is typical of 
unit operates in parallel with other generat- many special applications of Terry Steam 
ing equipment, the load on the unit being iurbines, each designed for specific re- 
adjusted in accordance with the demands quirements. 


for exhaust steam. It is a single stage 
axial-flow, type, 4500/1200 rpm, 160 psi, 
0 superheat, 5 psi back pressure, equipped 
with Terry reduction gears, oil-relay gov- 
ernor, motor synchronizer and back-pressure 
regulator. 


Any of our district representatives will 
gladly give you full information on a tur- 
bine to meet your requirements, no matter 
how special they may be. 


No obligation, of course. 


THE TERRY STEAM | 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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INTERNAL OR EXTERNAL 
BOILER WATER TREATMENT: 


FIGHTIN’ WORDS? Well, not exactly ... but certainly a frequent cause 
of dispute in the front office as well as in the boiler room! Which method is 
the most practical . . . the most efficient . . . the most economical? 

There is no general rule that can be followed. Present-day practice says 
“External treatment is often desirable—but internal treatment is always 
necessary.”” However, every case is different and must be considered on its 
own merit. That’s why so many engineers depend on the Drew System of 
Water Treatment for the correct answer. 

The Drew System of Water Treatment eliminates guesswork! It starts with 
proper diagnosis. It includes recommendations for corrective treatment and 
other preventive measures such as modification of operating cycles and 
redesign of equipment, if required. It is specialized service applied to your 
individual boiler problem. 

Don’t gamble with guesses! Consult the Drew Engineer or write for further 
information. 


POWE DREW CHEMICALS 


Power Chemicals Division 
E. F. DREW & CO., INC. 


15 East 26th Street, New York 10, N. Y. 
Watlonmide sereice Boller Water and Cooling Water Conditioning 
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Compelling 


Why You Should Investigate 
G-R TWIN G-FIN SECTION 


If your plant requires « heater, cooler 
or heat exchanger, consider the rec- 
ord of the G-R Twin G-Fin Section. 
Here is a heat transfer apparatus 
that is: 


SIMPLE . . . it consists essentially of 
one pipe within another, without the 
complications of tube sheets, baffles, 
or internal joints. 


EPPECTIVE . . . the patented longitu- 
dinal G-Fins on the outside of the 
inner pipe provide an extended sur- 
face that compensates for the unequal 


50,000 INSTALLED UNITS 


cut-away 


heat transfer rates of dissimilar fluids 
such as oil and water or steam and 
process liquids. 


ECONOMICAL ... it is a stock de- 
sign, easily installed, sturdily built for 
long life, requiring no attention, with 
negligible maintenance expense. 


ADAPTABLE . units are standard 
and interchangeable, can be made of 
either ferrous or non-ferrous metals 
or alloys, can be used as a heater, 
cooler, condenser or heat exchanger 


view of Twin G-Fin Section. 


for practically all liquids, vapors and 
gases, and can be readily converted 
from one service to another. 


These advantages have been proven 
by installations totalling more than 
50,000 units during the last 16 years, 
serving a greater variety of heat trans- 
fer requirements than any other de- 
sign on the market. Most likely a G-R 
Twin G-Fin Section will improve one 
or more heat transfer operations in 
your plant. Write for Bulletin 1614 
describing these units in detail. 


16 YEARS OF PROVEN PERFORMANCE 
WIDEST ADAPTABILITY OF ANY HEAT EXCHANGER 


THE GRISCOM-RUSSELL CO., 285 MA 


vovem ber 


DISON AVENUE, 
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Two installations of G-R Twin G-Fin Sec- 
in series-parallel (above). At upper left: 
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ALVANIA 


Gives. ALL THESE LUBRICATION ADVANTAGES: 
_ 1. Extends TIME between greasings —lasts longer . . . 1. Higher mechanical stability than any conventional 
stays in bearings longer. grease at operating temperatures. 


2. Low-cost application—fewer servicings and only 2. Pumpable at low temperatures —even in unheated 
the one grease to handle. storage. 


3. Simple inventory—Shell Alvania Grease replaces 3. Stable at high temperatures —superior to the best 
up to 20 brands formerly required. “soda’’ greases. 


4. Better protection — against heat, cold and moisture. 4. impervious to water —excellent resistance to wash- 


i t. 
5. Greater safety —less chance of applying the wrong et 
grease! 5. Longer service life—reduced consumption. 


The “MILLION-STROKE" Industrial Grease! Alvania Grease, on the same tester the run was 
A that will stand 100,000 punishing extended ...208,000 
cothieeadl the ASTM Work Tester has t . . . 500,000 strokes! Finally, at one million 

strokes the test was discontinued, because this 
= — , grease would not break down —it was still a fit 


In a deliberate attempt to break down Shell lubricant both in appearance and consistency. 


SHELL OIL COMPANY \\\ Vif 
50 West 50 Street, New York 20,N.¥. 100 Bush Street, Sen Francisco 6, Californie \\\ 


SHELL ALVANIA... Zhe MILLI STROKE Grease 
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CLEANERS 


diing Proof; 80 pages; illustrated; 
% in.; eloth binding; pub- 


This book is a completely rewritten ver- 
sion of a former book entitied The Manu- 
script: A Guide for Its Preparation. In The 
Manuscript, the emphasis was on that 
document, but in this rewritten version, 
entitied Author's Guide, the emphasis has 
been shifted from the manuscript to its 
writer. The guide now serves as a start-to- 
finish manual on the most efficient 
methods of preparing and handling manu- 
scripts, Ulustrations and proof. It also 
shows the author how his manuscript 

rogresses from its first stages to 
printed book 

Although an author will not have con- 
tact with all the publisher's staff and pro- 
cedures used in ‘producing his book, still 
the more he understands of these processes 
the better able he will be to carry on his 


With ROTOJET Junior Tube Cleaners you can own part 

“ " For all engineers who attempt to write 
clean tubes as small ber 495” 1.0. quickly and kn either technical articles or technical books, 
economically. Very little headroom is required | this guide will be a very valuable help for 
for either vertical or horizontal tubes. Tube *& BOILERS writer. "The publisher to one of the tenaing 
bundles can be cleaned without removal from * ra | producers of technical books in this 
shell ONDENSERS country 
. The book takes up first the details of 


* EVAPORA | preparing the for the 
lisher, such as its form, the way in wh'ch 
The unusual power developed by the ROTOJET TORS Bx 
Motor i ' i and sive * | editorial style and other details 
‘s due to its simple design exclu PERHEATERS | Chapter 2 !s a very detailed and clear 
Rotocentric (egg-shape) bore cylinder. A ond other discussion of preparing the illustrations for 
shaft and blode H ports the publisher 
ore the only “ | Preparing the material for the printer 
Positive contact between blade and cylinder and draftsman is discussed in Chapter 3, 
while Chapter 4 gives instructions fcr 
sa always maintained. No leakage. No stall- checking engraver's proof, cut dummy and 
ing at low speeds. Water-driven motors are galley proof. Chapter 5 shows you exact'y 
also ilable how to read proof. Chapter 6 takes up com- 
ave . pleting production. Chapter 7 formal pub- 
Heation and copyright and Chapter 8 p-e- 
paring for reprints and new and revised 


Try ROTOJET Junior, and you will never go editions 
back + : rnal leaners An appendix gives many details of edi- 
. - heavy, slow, oxte type ¢ torial style used in technical writing, 
costing mony times more. showing the importance of correct abbre- 
viations, references, numerations, punctu- 
ation, compounding of words and similar 
details. At the end of the book is a 
glossary of editorial and publisher's terms 
and the book ts well indexed 
Every engineer who has ambitions to 
Write technical material, especially books, 
$32 ROTOJET Junior should study this guide carefully 


Aw driven Motor, uni x 


versal cone 
1949 Book of ASTM Standards published 
cutter by the American Society for Testing Mate- 
rials; 6 volumes covering subjects as listed 
below; 8000 pages; illustrated: size 6 by 
9's Iin.; cloth bindin published by 
American Society for esting Materials, 
1916 Race St.. Philadelphia 3, Pa.; price 
Parts, I, V and VI-—-$10.00 each, Parts II, 
TIT and IV--$8.00 each, complete set of six 
rts-—-$54.00 per set, for half leather add 
00 for each part 
This is the latest edition of this impor- 
tant book representing the work of literal'y 
thousands of engineers, working for and 
co-operating with the American Society for 
Testing Materials. These men, the leaders 
C324 ROTOJET Jumor in their respective fields, have prepared the 
Woter-driven Motor more than 1550 
tests and definitions for materials includ 
un jomt, pivot head in this book. It is used not only in the 
‘Te United States and Canada but throughout 
C439 ROTOJET Junior C434 ROTOJET Jumor the world for purchase of and 
Aw driven Motor, un Air-driven Motor, flexi particularly for evaluating their quality 
versal jount. drill head R through the standard tests that are given 
ble coup! "9 expanding It seems to this reviewer that a company 
brush manufacturing any products for the engi- 
neering field can scarcely get along with- 
out consulting these ASTM Standards at 
frequent intervals. They certainly shou d 
SEND FOR ROTOJET JUNIOR BULLETIN be on the shelves of every industrial plant 
in the country so that they will be avai!- 
able to the purchasing agent, the powrr 
engineer, the plant engineer and everybody 
else who has to specify and test material 
Each part of the 1949 book is comple‘e 
with detailed subject index, two tables of 
contents and is arranged to be as usable 
as possible. To keep the books up to date, 
a supplement will be issued to each part 
late in 1950. There is a complete index to 
standards which is furnished without ad- 
147 Sussex Avenue ditional charge. Part I, Ferrous Metals, is 


Preparing Manuscript 
& Sons, Inc 440 
rk 16, N. Y.; Price 
| 
= 
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AND FUEL ASSOCIATES 


New inglend Coal & Coke Co., For Expert: 


EASTERN 
PITTSBURGH - 


as 
GCS 
ug NORFOLK - PHILADELPHIA - SYR 
Vor Mow Engiond : 


morose 


New Wing Forced Draft Blower 
Incorporates both and 


With the new Wing Dual Drive Forced 
Draft Blower you can alternate be 
tween turbine and electric drive. Your 
choice of drive may be governed by 
consideration of heat balance, of eco- 
nomical operating cost, or by an emer 
gency affecting the source of power 
All you have to do is throw a switch 
to operate the motor or tuin a couple 
of valves to change to turbine drive! 
There is no harm to either motor or 
turbine when one or the other is idle 
A wide range of control is possible in 
both motor or turbine drive. Throttling 


gives adeguate control with turbine 
drive anc wwe Wing Voltrol Vanes 
(capacity regulating dampers) 

ity when constant 
speed motor is driving. Automatic 
operation may be arranged with com- 
bustion-control system. The unit is ex- 
tremely compact and may be adapted 
to either vertical or horizontal dis 
charge. Installation is simple, easy and 
economical. It is shipped completely 
assembled and aligned, ready to bolt 
to the foundation 


Write today for further details 


L. J. Wing Mfy.Co. 


Executive Offices and Factory: 64 Vreeland Mills Road, Linden, N. J. 
Canadian Factory: Montreal, Canada 
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DUAL-DRIVE 
BLOWERS 
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products. These cover 
steel, shapes, reinforcement 


and electro Here, too, 
general testing “methods for all these items 
are described 

Part III covers cement, concrete, ceram- 


“road and water- 


nm detail. 
Part IV covers paint, naval stores, wood, 
adhesives, shipping containers and 
Part V covers textiles, soap, fuels, lo a 


fu 
I covers electrical insulation, pias- 


tics and rubber 
This book is an excellent example of the 
valuable results that come from the in- 


mittees 48 above, include 


technol 
every “available to overynody 
the materials and testing 
that = been such an impor- 
factor in our American 
juctive system to its present high 
effectiveness and 


J. N. HUNTER 

J. Netson Hunrer, purchasing 
agent of Combustion Engineering 
Corporation, Ltd., of Canada, passed 
away suddenly on August 24 at the 
age of 59. A native of Northern 
Ireland, he came to the United 
States in 1913 and two years later 
became associated with Combustion 
Engineering Co. in New York, later 
spending two years with the Royal 
Flying Corps during World War I. 
When the Canadian Co. was formed 
in 1923, he was transferred to 
Toronto as chief draftsman, and sub- 
sequently to Montreal as purchasing 
agent, where he was widely known 
to Canadian engineers. 
DR. ROBERT ERNEST DOHERTY 

Dr. Rosert Ernest Donerty, who 
retired from the Carnegie Institute 
of Technology presidency in July of 
this year, died last night in Scotia, 
New York, at the age of 65 

During his 14-year tenure at Car- 
negie, Dr. Doherty made one of the 
greatest contributions of this century 
to undergraduate professional edu- 
cation in his creation and develop- 
ment of what has since become 
known as the Carnegie Plan. This 
Plan, now proved but still revolu- 
tionary, brought national attention’ 
and prestige to both Dr. Doherty and 
his institution. 

In addition to his educational 
pioneering, Dr. Doherty more than 


| the most widely distributed part of the | 
Book of Standards. It contains 1400 pages 
- which about 180 relate to steel and stee! 
7 4 | 4 
i | the entire range of steel products. It also 
: | covers wrought and pig irom and castings. 
4 | ferro alloys, magnetic materials and gen- 
; | eral testing methods for all 
Part II on Non-Ferrous covers 
and tubes of these materials. 
1 . el and lead alloys, solder and 
bearing metal, zinc, electrical-heating and 
resistance alloys, metal powder products 
Proofing materials and soll. All the mate- 
rials widely used in constructions such as 
} | @ement, brick, structural tile, masonry, 
| imsulation, refractories, roofing and water- 
| proofing materials and the like are dis- 
{ ; including general testing methods and a 
| 
| &§ 
| 
| | 
| | 


HIGH SPEEDS 

NO PULSATION 
QUIETNESS 

RELIABILITY 

ACCESSIBILITY 
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$% A BETTER PUMP FOR OIL BURNERS 


There's no other pump quite so satisfactory as the IMO for oil burner service because 
there is no other pump built just like the IMO — the only positive displacement, 
rotary pump with no vanes, valves or pilot gears. 

The IMO can be direct-connected to high speed motors or turbines; it requires 
no reduction gearing; occupies but little space; and operates smoothly, quietly and 
efficiently. 

For your next oil burner job be sure of the best... specify the new low cost 
IMO A313A. 


Bulletin on request. 


IMO-DE LAVAL PRODUCTS DIVISION BLOWERS. AND 
DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. DE LAVAL BUMPS. +. WORM GEAR SPEED 


ORM 
© IMO OIL PUMPS 
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Pacific 


BOILER FEED PUMPS 


Now being built for 
UTILITIES 


INDUSTRIAL 
POWER PLANTS 


MARINE SERVICE 


Degrees | Pounds 


QUA NTITY Temp. Pressure 


PACIFIC 


HUNTINGTON PARK, CALIFORNIA 


PACIFIC acific Pumps inc. | 


Export Office: Chanin Bidg.. 


122 42nd St.. New York 
Offices in All Principal Cities 


doubled the Carnegie endowment 
and carried through major admin- 
istrative reorganizational 
As a citizen of Pittsburgh, he was 
one of the smali group of men who 
started the now nationally acclaimed 
civic and cultural rebirth of the 
city. Dr. Doherty proposed and was 
one of the founders of the Allegheny 
Conference for Community Devel- 
opment, the guiding force behind 
Pittsburgh's new growth. 


BURT C. TAYLOR 


Burt C. Taytor, Vice-President 
and Treasurer of The Dayton Power 
and Light Co., died suddenly at his 
home, 4300 Southern Boulevard, 
Dayton, on October 13. Mr. Taylor 
was born in New Carlisle, Ohio, on 
April 25, 1896. He spent most of his 
early life in Arcanum, Ohio. 

He started work for The Dayton 
Power and Light Co. as a messenger 
boy on April 1, 1911, when he was 
just under 15 years of age. From 
that time on his energies and talents 
won him constant promotions in the 
Accounting Division of the company. 
On April 29, 1937, he was named 
treasurer. He was elected vice- 
president on May 12, 1938, and 
selected as a member of the board 
of directors on May 14, 1942. 


EARLE S. HENNINGSEN 


Earte S. HENNINGSEN, retiring 
manager of engineering of General 
Electric’s Large Motor and Gen- 
erator Divisions at Schenectady, 
N. Y., died September 23 at Easton 
Memorial Hospital, Easton, Md., 
after a brief illness. He was 60 years 
old 

A pioneer in the development of 
alternating-current machinery, Mr. 
Henningsen was to have retired offi- 
cially October 1 after 38 years’ serv- 
ice with G. E. 

Following graduation from the 
University of Wisconsin in 1912, Mr. 
Henningsen joined G. E.’s Test 
Course for student engineers at 
Schenectady. He became head of the 
test program in two divisions, and 
in later years played a prominent 
role in the training of engineers for 
a variety of assignments in many 
phases of the Company's work. 

In 1926, he was given mechanical 
design and administrative responsi- 
bility for G.E.’s A-C Engineering 
Department, and was made engineer 
in charge of the department in 1930. 

Mr. Henningsen designed the first 
commercial machine to be cooled by 
hydrogen, and developed the lami- 
nated segmental floating rim for 
large waterwheel-driven generators. 
This general method of rotor con- 
struction completely replaced cast- 
ings for this type of generator and 
is in general use in industry today. 
He also helped devise the first 
spring-supported stator frame sup- 
port for single-phase generators for 
railway power, a construction later 
applied to vertical waterwheel- 
driven single-phase generators. 
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| 1980 Pounds Cold Non-Shock 
Bolted Bonnet * Bolted Gland * Gasket 
“Yoke Re: Seat Rinas * Solid 


Packaged Boilers Deserve Good Fans, Too! 


REEN 
Fuel Economizer 


COMPANY INC. 


The same engineering talents and the same careful construction 
go into the many stack supporting draft fans we have designed 
for the so-called “packaged” boilers. In some ways, engineering 
faces more difficult design problems because of the utmost effi- 
ciency required in a relatively small space. 

Green Stack Supporting Draft Fans are practical, too. They 
are readily accessible for inspection and maintenance. Shafts 
and wheels are removable endwise without disturbing the stack 
or other structural members. 

To those manufacturing “packaged boilers” or to those oper- 
ating them with fans that don't seem to be doing the proper 
kind of a job or where maintenance seems too high, we offer the 
services of our experienced fan engineers to (1) design fans 
suitable for the boiler or (2) study the problem and recom- 
mend the remedy. 


Our New Bulletin 
168 gives details of 
our Stack Su rt. 
ing Draft Fans. 
Write for a copy. 
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ENGINEERING ECONOMICS 
(Continued from page 57) 


voltage transmission distance and 

the size of line conductors. 

For a definite kva capacity the 
yearly expenses will decrease with 
a decrease in line voltage; also, for 
a definite line voltage the yearly 
expense will increase with an in- 
crease in the kva capacity, and 
vice-versa. 

For an increase in the generating 
cost of energy with a definite 
transmission distance, span length 
and delivered load, there will re- 
sult an increase in the size of 
conductors and line voltage, but a 
decrease in the transmission costs 
per kva or kw-year—assuming, 
throughout this summary, the most 
economical transmission. 

For an increase in the distance of 
transmission with a definite gen- 
erating cost of energy, span length 
and delivered load, there will re- 
sult an increase in the line voltage, 
the transmission cost of energy, 
and the sectional area of the con- 
ductors. 

For an increase in the delivered load 
with a definite generating cost of 
energy, span length and transmis- 
sion distance, there will result an 
increase in the line voltage and 
size of line conductors, but a de- 
crease in the transmission cost of 
energy per kw or kva-year. 

A long distance transmission will re- 
quire a high voltage to satisfy the 
most economical conditions. 

So long as power transmission lines 
exceed certain limits, the capacity 
current L. will present a difficulty, 
and may be the most dominating 
influence 

If the kva capacity and distances are 
increased greatly, the magnitude 
of line disturbances will increase, 
and the effect of line reactance 
may place a limit on the most 
economical transmission distance. 

For a fixed power output the yearly 
charges per kw on the line con- 
ductors will increase with the 
square of the transmission dis- 
tance, but the charges on the line 
supports will increase directly 
with the distance (assuming con- 
stant transmission voltage and 
constant ohmic voltage drop or 
constant percentage power loss). 

For the transmission of a given 
amount of energy over a given 
distance, the first cost of line con- 
ductors can be reduced only by 
increasing the transmission volt- 
age 

The limiting distance to which elec- 
tric power can be transmitted 
economically, and with the re- 
quired safety and reliability, de- 
pends very largely upon the gross 
cost of the line conductors and 
their supports plus ample insula- 
tion. 

The yearly capital charges on the 

complete transmission line plus 
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No Other Water Conditioning 


System Has All of These Features... 
...ALL IN ONE TANK: 


ES, you get all these and 

more, too, in one tank 
without the aid of internal 
mechanical agitation or other 
moving parts when a water 
conditioner like this 900,000 Ib. 
per hour Worthington installa- 
tion treats your make-up or 
condensate water. 

In less space you get all the 
heating, chemical feeding and 
clarification facilities to pro- 
vide optimum water condition- 
ing results. Worthington’s en- 
gineering skill and complete 
manufacturing facilities offer 
you the advantages which can 
only result from carefully co- 
ordinated effort under one re- 
sponsibility. 


WRITE FOR FACTS 


For proof that, in water con- Main treating tonk of a Worthington Hot Process Water Conditioning System, capacity 
ditioning as in so many other 900,000 Ib. of treated water per hour 


services, there's more worth in 


Worthington, write for Bulletin Six pressure filters 11 feet 
W-212-B2. Worthington Pump in diameter used for 
and Machinery Corporation, Water final clarification in this 
Treating Division, Harrison, N.J. 
Water Conditioning System 


4 RS 


WATER CONDITIONING 
Worthington Makes More of the Equipment 
For All Types of Water Conditioning Systems 
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Niagara “Controlled 


New Method Gives Precise | 
Control in Air Conditioning _ 


The apparatus is enclosed 
in a casing thru which the air 
is drawn by fans. The air is 
filtered and then enters a chamber 
where it is dehumidified in passing 
thru a spray of “Hygrol” Liquid (a 
hygienic hygroscopic chemical that 
absorbs the air-borne moisture and 
contains no salts or solids to precipi- 
tate) 
cooling coils which remove the latent 


In the same chamber are located 


heat of evaporation and also sensible 
heat as required, 

The absorbent liquid spray falls in- 
to a tank at the base, where it is piped 
to a concentrator, removing moisture 
taken from the air. The re-concentrated 


liquid returns to the system. This proe- 


ain 
Humidity Method” [7 tT 
Uses Hygrol, Hygienic ) 
Liquid Absorbent 9 
@ The Niagara “Controlled ANO HEATER 
Humidity Method” is a new W REQUIRED 
system of air conditioning i 
giving complete control of ua 
temperature and relative HYGROL COOUANT 
® 
conditions or varying them at J 
the will of the user. Especial- 
ly, it provides dry air at normal 5) 
atmospheric temperatures 
with little or no refrigeration gE ee 
required. A condition of 15 , 
grains of moisture per pound Cag 
| ABSORBENT FROM 
of air at 85 deg. F. dry bulb || Concentrator 
i temperature has been pro- 


NIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 


ess is continuous, and the apparatus 
operates at full capacity at all times. 

The same equipment may be used 
to provide winter air conditioning 
when required, by installing a temper- 
ing coil at the outdoor intake, an hu- 
midifier, and a reheat coil above the 
eliminators. 

This equipment is manufactured in 
a range of sizes providing from 1000 
to 20,000 CFM of conditioned air from 
a single unit, and mutiple unit instal- 
lations are practical. It is expected 
that, by reducing the need for refrig- 
eration, the cost of air conditioning 
will be reduced by this method. Appli- 
cations generally are in a temperature 
range from 35 deg. F. upward. Below 
the freezing temperature of water, the 
Niagara “No-Frost” method is appli- 
cable. 

The equipment is protected by U.S, 
and foreign patents. Installations have 
been made in food and chemical proc- 
ess industries, in packaging hygro- 
scopic produc ts, for preventing con- 
densation of moisture on metals and 
other products in storage, in air con- 
ditioning for laboratory control and 
for human comfort. 

For further information, write Niag- 
ara Blower Company, Dept. E, 405 
Lexington Ave., New York 17, N. Y. 
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the minimum profit considered 
satisfactory, are of first impor- 
tance in determining the distance 
to which power can be transmitted 
economically and uninterruptedly 
—the less this sum, the greater the 
distance to which power can be 
transmitted. 


CENTRIFUGAL BOILER 
FEED PUMPS 


(Continued from page 63) 


capacity curve will be continuously 
rising to shut-off and permit satis- 
factory parallel operation. 


Driver Horsepower 


The process of selecting the proper 
size of the boiler feed pump drivers 
differs in no way from any other 
engineering thought process in that, 
fundamentally, it is strictly a matter 
of using common sense. A boiler 
feed pump is selected for a given 
capacity and a given pressure and it 
is expected that it will not operate 
at any capacity beyond the design 
condition. In other words, in direct 
contrast to a standard water pump 
where the power consumption might 
increase with a decrease in head 
and, consequently, an increase in 
capacity, a centrifugal boiler feed 
pump has a very definite maximum 
capacity. This is because a boiler 
feed pump operates on a system 
head curve made up of the boiler 
pressure plus the friction losses in 
the line. 

If the boiler feed pump design 
capacity is chosen as the maximum 
capacity that can be expected under 
emergency conditions, there cannot 
be an increase in capacity because 
any pressure requirement corre- 
sponding to an increased capacity 
would be greater than the design 
pressure of the pump. See Fig. 6. 

This must be qualified to the ex- 
tent that the design pressure may 
be greater than actually required 
because of the addition of a safety 
margin. Even then, the boiler de- 
mand would probably never exceed 
the design capacity and the feed- 
water regulator would impart addi- 
tional artificial friction losses to in- 
crease the required pressure up to 
the pressure available at the pump, 
as shown in Fig. 7. 

The same analysis holds true if 
two or more pumps are operated 
in parallel, feeding into a single 
boiler. Should one of the pumps be 
taken off the line at part loads, the 
remaining pumps could easily oper- 
ate at capacities in excess of their 
design, since the system friction 
curve would intersect their per- 
formance curve at a pressure lower 
than the design pressure. See Fig. 8. 

All that is necessary in such a 
case is to determine the pump 
capacity at the intersection point 
and the horsepower corresponding 
to this capacity. 

It is hardly necessary to select a 
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View of the yard conveyor carrying coal to 
the feeder conveyor in the breaker house, 
thence to the coal bunkers. 


The Link-Belt motor-driven, traveling tripper 
with stack conveyor removes all or any part 
of the coal from the 1230-foot-long yard con- 
veyor. 


A close-up of the 42” wide belt conveyor 
and the Link-Belt motor-operated, traveling 
tripper distributing the coal to the bunkers. 
Note the plow on the discharge chute which 
opens and closes the bin seals for maximum 
dust confinement. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 
Houston |, Minneopolis 5, Son Francisco 24, Los Angeles 33, 


Seattle 4, Toronto 8. Offices in Principal Cities. 


LINK-BELT COAL- HANDLING SYSTEM INCORPORATES 
SELECTIVE HANDLING, STORAGE AND RECLAIMING 


At this new, modern generating station the coal is brought to the dock in bulk 
freighters and in self-unioading boats. From the bulk freighters the coal is 
carried by crane to a feeder belt conveyor, thence to a transfer belt conveyor. 
The self-unloading boats discharge through a hopper to the transfer conveyor. 

This transfer conveyor, with two speeds, carries 1200 or 1800 tons an hour 
to the open-belt yard conveyor which is 1230 feet long and has a choice of 
three speeds, two for unloading the boats, and one for reclaiming coal from 
storage. For storing coal, a motor-driven traveling stacker removes the coal 
from the yard conveyor. In reclaiming, a crane loads the yard conveyor. By 
varying the speed of the feeder from the reclaiming crane, coal from the boats 
and storage can be mixed in any desired proportion. 

The yard conveyor also discharges through a chute on to a feeder in the 
breaker house. From this feeder the coal passes through a magnetic separator 
and either through or by the breaker to the plant conveyor where a Link-Belt 
traveling tripper distributes it to the bunkers. 

A reclaiming hopper, feeder, and conveyor to the breaker house is available 
for reclaiming coal from storage in case of failure of the reclaiming crane. 

This is a good example of Link-Belt engineering in modern coal handling. 
Link-Belt equipment and ‘know how"' may be the way out of your coal-handling 
difficulties — whether in a public utility or industrial power plant. A modern 
system engineered to meet specific conditions does cut handling costs. Why 
not ask our nearest office for more particulars. 


LINK" BELT 


COAL HANDLING es Muskegon, Michigan 
“Oy 
12 


CO-ORDINATED FOR 


BLOW-OFF SAFETY 


THIS IS THE 
‘BLOWING 


A “regular” EVERLASTING Valve that opens fully 
with one short movement of the lever . . . a wheel-oper- 
ated EVERLASTING Companion Valve built to take 
the full punishment of the blow-off . . . these two 
valves, coupled together, provide a combination that 
meets full code requirements for dual-valve blow-off. 
The lever-operated EVERLASTING Valve, designed 
for unimpeded, straight-through flow, maintains its tight 
seal, because it re-grinds itself with each operation. It 
cannot wedge or stick. 

The EVERLASTING Companion Angle Valve, design- 
ed specifically for blow-off service, stoutly resists erosive 


blow-off water and the abrasive action of solids in such 
water. 


Either valve obtainable separately if desired. 


For full information write us for EVERLASTING 
Bulletin. 


EVERLASTING VALVE CO., 49 FISK STREET, JERSEY CITY 5, N. J. 


Everlasting 


everlasting protection 
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driver of such size that it will not 
become overloaded at any point of 
the boiler feed pump operating 
curve. At the same time, while 
under average conditions electric 
motors used for boiler feed service 
have an overload capacity of 15 per 
cent, it is generally the practice to 
reserve this overload capacity as a 
safety margin and to select a motor 
which will not be overloaded at the 
design capacity. For instance, if the 
brake horsepower at the design ca- 
pacity is 205 hp, a 250-hp motor 
should be used, while if the power 
at the design capacity is 95, a 100-hp 
motor is needed. 


Turbine Drives 


With turbine-driven pumps, the 
problem is somewhat different for 
two reasons: 

1) Turbines are not built in defi- 
nite standard sizes, but can be de- 
signed for any intermediate odd 
power rating as requested. 

2) Turbines cannot be overloaded 
and burnt out. If the power demand 
on a turbine exceeds its rating, the 
turbine will simply slow down until 
the power demand and the available 
power are again equalized. 

Theoretically, therefore, if the 
brhp at the design capacity was 95, 
a 95-hp turbine could be selected to 
drive the boiler feed pump. Like- 
wise, if the brhp was 205, a 205-hp 
turbine could be used. However, it 
must be considered that turbines do 
not necessarily have the overload 
margin available in electric motors 
and it is recommended that some 
leeway, in the order of 5 per cent be 
allowed in the selection of the tur- 
bine horsepower. 


Excess Capacity 


Frequently, when the choice lies 
between two consecutive motor 
horsepower ratings, the actual dif- 
ference in dollars and cents is really 
negligible. At the same time, the 
provision of a liberal margin be- 
tween pump brake horsepower and 
motor size has very definite ad- 
vantages. For instance, if it should 
ever become desirable, because of an 
unforeseen expansion, to increase 
the boiler feed pump rating through 
the use of new impellers, the driv- 
ing motor would not need to be re- 
placed. Provision of extra power in 
a turbine for similar reasons is not 
always necessary, as a turbine can 
generally be renozzled, for a con- 
siderable increase in power, at a 
nominal cost 


Amazingly tiny screws are being mass pro- 
duced by a nationally known watch com- 
pany. These screws, which are considerably 
smaller than the diameter of a small needle, 
are completely threaded and slotted. They 
are used in adjusting the balance wheels of 
watches and in military timing instruments. 
One million screws weigh approximately 
one pound! 


—Ohmite News 
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MULTICLONE’S 
Multiple Advantages 


Because the advantages of MULTICLONE are so clear-cut, so vitally 
important, so far-reaching in the savings they make, we urge you to make a 
factual unbiased comparison of MULTICLONE dust and fly ash collection 
equipment against any other in the mechanical recovery field. Only by 
making such a comparison can you fully appreciate the major savings and 
greater performance you get by installing MULTICLONE Collectors! 


COMPARE Space-Saving 


Plant space costs money—particularly at today's high con- 


COMPARE Recovery Efficiency! 


It is a recognized fact that the separating efficiency “* 
of a cyclonic tube increases as the tube diameter 


decreases because smaller tubes generate greater 
centrifugal forces. The patented vane in the 
Muttictone makes the use of small tubes practical 
without complicated manifolding and permits com- 
pacting many small tubes into one simple, highly 
efficient unit. Muttic.one’s higher centrifugal forces 
throw out not only the large, medium and small 
particles, but also an unusually high percentage of 
the extremely small particles of 10 microns and 
less. Result—more complete recovery of all sus- 
pended particles from the gas stream! 


COMPARE Dollar-Saving Adaptability! 


Savings in space is just one of many ways MULTICLONE 
reduces installation costs. Because the shape of the unit 
can be readily varied (long and narrow, short and wide, or 
square) to fit available spaces, the Muttictone can often be 
tucked into odd corners and waste areas too restricted for 
other equipment 

Moreover, inlet-outlet ducts can be 

varied—side-inlet side-outlet, or side- 

inlet top-outlet—to meet low headroom 

or restricted side clearance require- fl 

ments ...and the single-inlet single- 

outlet duct design permits greater flex- 

ibility and simpler installation. These gide Yalet, Side inlet, 


all add up to vital savings in instaila- 
tion costs! Side outlet Top ovtlet 


struction costs. Because the Mutrictowse is more compact, 
size for size, it makes really important savings in space and 
plant costs. Note in the chart how the Mutrictone requires 
substantially less space—both in floor space and cubic space 
—~than any other 
unit of compara- 
ble capacity and 
performance. This 
means vital sav- 
ings in construc- 
tion costs! 


COMPARE All-Around Simplicity! 


The Muttictons is simple and inex- 
pensive to maintain because there are 
no highspeed moving parts to repair 
or replace...no pads or filters to 
clean or renew... nothing to choke 
the gas flow or increase draft losses 
as suspended materials are recovered. 
In addition, the square, flat-sided 
shape of the Muttictowe and its 
straight inlet and outlet ducts are far 
simpler to install and insulate. And 
since the recovered material from an 
entire bank of tubes is collected in a 
single hopper, it is much easier to serv- 
ice and maintain than the multiple 
hoppers of conventional cyclone units. 
Here again, the MvULtTicLonse saves in 
many ways—all of them important! 


Multiclone 


Whether your recovery installation is in a new structure or for modernizing present 
equipment, you will be far ahead by installing MULTICLONE Collectors. Our experienced engi- 
neers will gladly make helpful suggestions for simplifying your recovery problems. A letter, 


wire or call to our nearest office places this 
asistance at your service without obligation. 


Send for Helpful Literature! This factual 
MULTICLONE literature explains the basic principles 
of cyclonic dust recovery ond gives technical dota 
helpful to anyone contempleting a dust or fly ash 
recovery installation. Write today for your free copy! 


tation: 


Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG, NEW YORK 17 « 1 LoSALLE ST. BLDG. 1 N. Le SALLE ST, 
CHICAGO 2 + HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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You'll see it at the Power Show—Richardson’s “K-39" Automatic 
Coal Scale, capable of standing pressure up to 60 inches of water and 
maintaining its weighing accuracy. 

Yes, it stays tight . . . won't allow primary air to leak into boiler 
room. It stays “right” coo, checking coal consumption to within ounces 
by the hour, shift or week. Inefficient steaming can be spotted immedi- 
ately and corrected quickly. Result: major savings for stoker-fired or 
pulverized-fired central stations and power plants. 

Learn how to get full efficiency from every boiler or turbine in your 
plant—write for Bulletin No. 0250. Or have a Richardson engineer 
discuss your fuel consumption problems with you. There is uo 
obligation. 


MATERIALS HANDUNG BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 
Atlanta * Boston * Buffalo * Chicago * Cincinnati * Houston * Mi polis * M | 


New York * Omohe * Philedelphie * Toronto * Sen Francisco * Pittsburgh * Wichito 


@» 
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CAPACITOR APPLICATION 
FOR LOAD RELIEF 


(Continued from page 80) 


$30, kva has dropped in an amount 
less than 1. It would have been a 
better buy to install one kva of 
transformer for $30! 


Try another 3.57 kvar of capaci- 
tors. See Fig. 10. Again, only 0.9 (or 
less) drop in kva for the expend- 
iture of $30. Clearly, we have passed 


the economic limit. 
KVAR from Synchronous Motors 


Leading kvar are generated by 
PF synchronous motors. The invest- 
ment cost per kvar can often be 
reckoned as the difference in costs 
of the complete-with-exciter-and- 
control synchronous motor and the 
equivalent complete-with-control 
induction motor, divided by the sum 
of the leading kvar generated by the 
synchronous motor and the lagging 
kvar required by the induction 
motor. There are many other consid- 
erations such as relative efficiencies, 
control complexity, space, and main- 
tenance, but we are here consider- 
ing only the investment costs. 

Using the nomogram, the distribu- 
tion engineer can sometimes justify 
at least a minimum capacitor instal- 
lation on an investment costs basis 
alone. Improved voltage regulation 
and reduced line losses then become 
“free” benefits. 


CATALOG LIBRARY 
(Continued from page 48) 


2 yer Catalysts—Bulletin 36. 
3 4 pp. explains the action of com- 
pany’s combustion catalysts, including one 
type developed for use in coal-fired fur- 
naces and another for use in oll-fired fur- 
naces. Tells how they help to remove soot, 
control smoke and alleviate the slagging 
problem in boiler furnaces. Also describes 
a simple hopper-type feeding device avail- 
able for ~— the catalyst into coal- 
fired furnaces ational Aluminate Corp. 


237 Heating Unit-—This bulletin presente 
advantages of company's gas- or oll- 
hred self-contained industrial heating unit, 
explaining its operation, simplicity of in- 
Stallation, and describing and illustrating 
some of its applications. Includes specifi- 
cations. Also contains engineering data to 
help analyze industrial heating problems, 
including procedures to determine heat 
load, fuel consumption. Thermobloc Div., 
Prat-Daniel Corp. 


Fan Heater Bulletin Here's a 2- 
238 pp illustrated bulletin (No. 109) 
on a new high pressure steam fan heater 
designed for complete utilization of both 
sensibie and latent heat of high pressure 
steam. One page is devoted to description 
and photos of the heater. Other page con- 
tains a sketch in color showing how the 
heater works. Niagara Blower Co 


WATER TREATING, 
CORROSION PREVENTION 


Water Conditioning Bulletin—-This 
239 is an 8-pp discussion of water and 
the chemicals developed for conditioning 
it to control scale and algae and inhibit 
corrosion. Describes several chemicals in 
detall, giving properties, composition and 
Also discusses special purpose 
chemicals. Wright Chemical Corp. 


Boiler Water Manual—Pactua! infor- 
240 mation on standard methods of ap- 
lying chemicals in the treatment of water 
or boilers is presented in this 16-pp 
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A LOW HEADROOM BOILER 


250 HP Erie City VL-Boiler oil fired at a western New 
dry cleaning plant. 


Outstanding of many VL features is the ring-flow circulation in 
each side wall el t. A dow tube for each pair of 
radiant (riser) tubes in the side wall with auxiliary front wall 
downcomers assure an ample supply of clean circulating water 
in the walls at all times. Tile between riser and downcomer 
tubes assures rapid and unrestricted circulation. 


That can take it 


Tus compact, low headroom 2 drum water tube 
boiler features extra large water and steam capacity. 
Side wall water cooling reduces refractory mainte- 
nance to the vanish- 
ing point even at 
maximum ratings. As 
illustrated here the 
VL is well adapted to 
all firing methods. 
The VL's all steel 
casing and trim ap- 
rance makes any 
iler room a show- 
room. It is recom- 
mended for sizes to 
750 HP and is fur- 
nished as a com- 
pletely shop assem- 
bled unit in sizes to 
300 HP and larger 
depending upon rail- 
road clearances. 


160 HP Erie City VL-Boiler 
fired by Erie City Spreader 


manufacturing plant. 


200 HP Erie City 
VL-Boiler fired by 
Erie City Under- 
feed Stoker in a 
western paper 


Stoker in an Ohio automobile” 


products plant. 


FOR COMPLETE DATA 
for BULLETIN SB24B 


COMPLETE STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators @ Type C 3-Drum Boilers @ Types VL & VC 2-Drum Boilers 
e “Economic” Boiler with or without Water Walls e Welded H. R. T. Boilers @ Welded 
Steel Heating Boilers @ “Keystone”. Packaged Steam Generators © Coal Pulverizers 
© Underieed and Spreader Stokers @ Welded Pressure Vessels for the Process Industries. 


ERIE CITY IRON WORKS « ERIE, PA. © Stace 1340 
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‘give a tight joint 


No need to jam a Dart to get it tight. The true ball joint —with 
recision-ground bronze-to-bronze seats — always gives a snug 
t without excessive wrenching. An important reason why Darts 

always tighten so easily—then uncouple easily for repeated use. 

And, in service or storage, the prac- 

tically indestructible air refined malle- 

able iron body and nut keep the seats 

safe from damage. 


For true economy, you'll 
find it pays to buy this 
better union by Dart. 


E. M. DART MFG. CO. 
Previdence 5, Rhode island 


technical bulletin, called Standard Method 
122. Discusses pretreatment of raw water, 
application of chemical feeding to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to boiler 
drum and to feedwater system. Also dis- 
cusses condensate returns, flushing periods, 
condenser cooling water treatment and 
chemical tanks. “%Proportioneers, Inc.%. 


241 Water Softener Equipment—How the 
probiems caused by hard water can 
be offset by the use of water softeners is 
explained in Bulletin 2386, 12 describ- 
ing ton exchange equipment. It covers in 
detalii downfiow, uptiow and gravity zeo- 
lite water softeners. Contains a 2-pp cut- 
away lilustration of a fully automatic 
softener to show how an ion exchanger is 
bullt and how it works. Bulietin also con- 
tains flow diagrams showing arrangements 
for installation of water softeners. The 
Permutit Co 


24 Anti-Foam Treatment-—— This 4-pp 
bulletin covers a new formula in 
powder form to be applied along with anti- 
scale treatment for improving steam qual- 
ity, controlling scale in boiler feed system 
and sludge conditioning. It discusses the 
problem of steam contamination and ex- 
plains the action of this polyamide anti- 
foam treatment. Tells how it should be 
applied and gives dosage requirements. A 
discussion of its advantages is accompanied 
by photos showing the effect of polyamide 
action on a boiling dilute Nacconol solu- 
tion. Dearborn Chemical Co. 


243 Boiler Corrosion — A 12-pp article 
discussing the cause and prevention 
of corrosion in boiler systems is presen 

in Betz Technical Paper No. 111 titied 
Corrosion: Its Effect in Boller Systems.” 
The corrosive effects of oxygen, carbon di- 
oxide, ammonia, hydrogen sulfide, acidity 
and physica! factors are evaluated. Numer- 
ous illustrations. graphs and tables in- 
cluded W H & L. D. Betz. 


Turbine Blade Deposit Study—Iden- 
244 tineation aud prevention of steam 
turbine biede deposits and boiler water 
conditioning to prevent such deposits are 
discussed in the new 16-pp illustrated Bul- 
letin 2887030 Describes x-ray diffraction 
methods employed by the company for 
identification purposes and the results ob- 
tained. Tables list the partial chemical 
analyses of deposits containing sodium 
disilicate, occurrence data on compounds 
found, composition of turbine deposits 
from turbines operating at various thrott'e 
pressures and temperatures, and compari- 
son of compounds found in turbine blade 
de its with boller operating pressu.es 
Allis-Chalmers Mfg. Co 


Two-Stage Water Conditioner—Bu!- 
245 letin 4801 describes company's water 
conditioner which combines the ad. antages 
of both hot process and zeolite softening 
Explains operation of softener in which the 
first stage is the hot process using lime or 
Dolomitic lime and the second stage in 
which zeolite softener reduces hardness to 
zero. Discusses advantages of the combina- 
tion—silica reduction, low alkalinities, 
tower CO, in steam, tower costs and tells 
applications to high pressure boiler plants 
Cochrane Corp 


Corrosion Treatment—“Corrosson 
246 Protection of Steam and Condensate 
Return Systems” is a 4-pp folder covering 
amine treatment for tnhibiting of boiler 
and condensate systems. This treatment is 
described as affording surface protection of 
the metal itself as well as raising the pH 

of the condensate. Booklet gives 

case histories and typical econo- 
mies obtained by power plants using this 
treatment. Includes graphs show! 
tionship between free CO,, pH and alka- 
linity in water, and the solubility of oxy- 
gen in water when exposed to air at vari- 
ous pressures. The Bird-Archer Co 


Chemical Feed Systems—Single, 
247 complete “packaged” units for feed- 
ing directly into boiler feed water lines 
are the subject of 4-pp Bulletin 4811. It 
discusses in detail sodium sulfite feeding. 
internal treatment, chemical ey man- 
ual control, intermittent feeding of inter- 
nal treating chemicals; automatic feed 
systems; automatic pH control, and auto- 
matic control by conductivity. Dlustrations 
include photos and diagrams of controlled 
volume pumps. Milton Roy Co. 


Modern pH and Chlorine Control— 
248 This 100-pp booklet is much more 
than a catalog, although it does give full 
technical details of all the color compara- 
tors and equipment in water testing and 
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American HS Forced Draft Fan 


We are particularly proud of our American HS Forced 
Draft Fan (shown above), designed specially for forced 
draft applications in power plants. 

Over the years, refinements in design and proportions 
have materially increased static efficiencies. The stream- 
line inlet overlapping wheel rim prevents entry loss and 
turbulence and aids in obtaining high efficiency. Housings 
are of heavy welded steel up to *,” in thickness, with 
flanged outlet connections, and are reinforced for maximum 
rigidity. 

We'd like to give you the complete story on our HS 
Forced Draft Fan, including performance curves, place- 
ment suggestions and other important factual data. Just 
send for our Bulletin 4424 or call our nearest branch 
office for a copy. 

And, if you'd like complete data on other American 
Blower Mechanical Draft Equipment as well as on Fly 
Ash Precipitators, Heavy Duty Coils and Gyrol Fluid 
Drives for fan control and boiler feed pumps—merely 
write, stating your requirements, or phone our nearest 
branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of Amenican Rapiator & Standard SHavitary CORPORATION 


your Best BUY AMERICAN BLOWER Power ptant equipment 


Worth looking into (we say)... 
AMERICAN BLOWER HS FORCED DRAFT FANS 


Gyrol Fluid Drives 
for Boiler Feed Pumps 


Gyrol Fluid Drives for 
Mechanical Draft Fans 
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5 Outstanding Advantages 
of the 


CAMPBELL 
Boiler Feed Water Regulator 


Simplicity. The particular advantage of the CAMPBELL is its simplified 


construction 


No trouble breeding parts whatever. 


Easy to install. 


Expert servicing is entirely eliminated. No moving parts. No thermo- 


stats. No floats. No links 


to 6". 


Rugged. Efficient. 
50 to 400 Ib, 
pressure, and up. Sizes 1” 
Cuaranteed. 


nomical. 


No generators. 


2. Dry Steam Out- 

put Assured. By 
maintaining a 
uniform water 
level the steam 
leaving the boiler 
is always dry. 
Assists the Boiler 
in Overtaking a 
Sudden Increase 
in Load. The 
CAMPBELL 
slows down the 
feed when a sud- 
den increase in 
load develops and 
gives the boiler a 
chance to over- 
take the load be- 
fore the regulator 
again feeds at a 
rate to balance 
output. 
Quickly Restores 
Water Level. 
When a_ sudden 
decrease in steam 
demand causes 
the water level to 
drop, the regula- 
tor speeds up the 
water input and 
quickly restores 
the water level. 


Eco- 


Reduces Operating Costs. Boilers equipped with the CAMPBELL de- 


liver drier 


steam, 


have a more continuous operation, 


and indicate an 


appreciable saving in fuel, all of which tend to increase the boiler 


efficiency 


Super sensitive Pressure 
Requiators 

Damper Requistors 

Temperature Requiators 

Reducing Valves 

Echaust Contro! Systems 

Purnp Governors 

Ol! Centro! Cocks 

Hum dity Controtiers 

Thermostats 

Belanced Valves 

Contre! Valves 


Other 
ATLAS 
Products 


Check those on 
which you want 
complete data. 


BUT THAT ISN’T ALL 


There are other important advantages, 
such as continuous blowdown and vis- 
ual indication that are obtainable in 
the CAMPBELL only and that are 
covered in Bulletin 8-A. Ask for a copy 
by placing a check in this square [ 

Also, check the list at the left. Mail to 
us with your name, firm, and address 


TLAS VALVE COMPANY’ 


Ti GULATING GULATING VALVES F FOR OR EVERY SERVICE | ERVICE 


291 South St., Newark 5, N. J. 


Represented in Principal Cities 
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pH control, 

methods of determining pH and also de 

termining constituent impurities in water. 
lications of water control in air condi- 
ning; treatment of boiler feed water and 

industrial water, and other industrial ap- 

Plications. Color comparators are detailed 

and illustrated. W. A. Taylor & Co 


24 36-pp presentation of recent 
pas dA in hot-process water sof- 
teners Explains boiler plant troubles 
caused by various impurities in water, out- 
lines 12 methods of treating water to elim- 
imate these impurities, describes reasons 
for the popularity of the hot-process 
method and its advantages, and explains 
the chemistry of hot-process water soften- 
ing. The two basic designs and operation 
of company’s hot process softeners are de- 
ser bed. together with six adaptations of 
each design to various plant conditions, 
such as per cent make-up, treatment of 
condensate, deaeration. Methods of supple- 
mentary hot phosphate treatment are also 
discussed. Includes diagrams of hot process 
designs and flow charts, photos of installa- 
tions. Graver Water Conditioning Co. 


250 One-Minute Water Tests — Rapid, 
simple and accurate tests for de- 
termining water hardness are described in 
Bulletin 1RESO, 4 pp. Procedures, reagents, 
and equipment for the new tests are Ba 
tured and described. The test proc 

is said to take 1 min to complete and be- 
cause of clear-cut color change at end- 
point to afford increased accuracy. Bulletin 
tells how tests may be used to determine 
total water haidness, hardness due to cal- 
cium alone and hardness due to magne- 
sium alone. Hall Laboratories, Inc. 


251 Boiler Water Treatment—Bulietin 
47, 8 pp, ts on internal treatment of 
boiler water. Defines internal treatment 
and tells its advantages in softening, sludge 
conditioning, stabilization. Explains oper- 
ation of company's system, including the 
chemicals used, feeding and testing equip- 
ment. National Aluminate Corp. 


252 Water Hardness Test--This technical 
bulletin presents a test procedure 
for determining hardness of water, by use 
of a color indicator which is described as 

th easy and accurate. Instructions for 
running the test are illustrated in color. 
Includes rices of company’s complete 
hardness titration set and individual solu- 
tions used. W. H. & L. D. Betz 


253 lon Exchange Systems “Amber- 
lite Monobed Deonization” is a 
12-pp miniature textbook covering the his- 
tory, behavior, present performance, and 
potential uses of the Monobed ton exchange 
systems in water-conditioning, chemica! 
processiug and other industries. Reactions 
of various combinations of exchangers are 
explained in text and equations. Also dis- 
cussed are operating costs, equipment costs, 
quality of product derived, rinse require- 
ments and other properties as they apply 
to the complete or partial single-step re- 
moval of tonized solids from solution. De- 
sign and operation of Monobed equipment 
is described and more than 80 fields of 
application listed. A table gives nomen- 
clature, chemical behavior and typical uses 
of six different systems. The Resinous 
Products Div.. Rohm & Haas Co 


PUMPS, COMPRESSORS, ENGINES 


Centrifugal, Reciprocating Pumps— 
254 This is a helpful collection of bulle- 
tins covering many types of centrifugal 
and reciprocating pumps for a wide range 
of services. Includes data on single-stage 
and multi-stage pumps, close-coupiled 
pumps, high pressure pumps, pumps es- 
pecially suit for handling erosive and 
corrosive liquids and others. Contains 
photos, dimensions, specifications, ratingg 
and application information. Warren Steam 
Pump Co., Inc 


255 For Many Pumping Jobs—-The Series 


A313A, latest of company's well- 
known IMO pumps and es ially designed 
for low cost standard! . Quantity pro- 
duction, is described in illustrated Bulle- 
tin L313A-B, 8 pp. This is a > service 
screw-type rotary pump petroleum 
products and other light or vinebes fluids 
as required for rotary and steam atomizing 
ol] burners, oil transfer, lubrication, hy- 
draulic systems and similar services. Bul- 
letins contain a cross-section drawing, de- 
scription of the IMO for" 
viscosity tables and x sizes. De 
Laval Steam bine Co 


water manufactured by this company. Its 
P most important feature is inclusion of 
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Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 
exchange picture the minute chlorination arrives. 


This proven process for cutting the costly effects of back 
pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 
In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 


per month to $250 per month and a later survey 
showed an overall saving in 


steam costs of $16000 in a year. 


excess 
Such savings are indicative of how 
your condensers may be made to 


more economically and with far less outage when 


operate 
W&T Engineers install chlorination to fight your 
slime problems. 


To learn how chlorination may be profitably 
applied to your heat exchange equipment and to 
take advantage of W&T’s 35 years’ experience, 
write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


Belleville 9, New Jersey + Represented in Principal Cities 
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Com pressor 
ze 99 256 « new selection chart. based on nor- 
mal applications handli alr with atmos- 
pheric intake pressure. It simplifies selec- 


tion of proper size compressor for average 
industrial use, with quick comparison be- 
tween discharge pressure pounds per square 


b | inch gage and piston displacement cubic 
— feet per minute and shows recommended 
compressor bore and stroke in inches. 


Chart covers two letter-size pages. Worth- 
ington Pump and Machinery Corp. 


New money-saving ideas were never more important than NOW to combat 
high costs and keener competition. That's why you and your associates 
can't afford to miss this foremost presentation of power and allied equip- 40-page book on the lubrication of air com- 


ment. include compressed air, compressors and 
related equipment, lubricating systems, 

compressor olls and their applications, lu- 

brication requirements, operating hints, ol! 

Plan Now to Attend the sad 
eee sor olls, and safety precautions. All dis- 

cussions are illustrated. Cities Service Oil 
Co. (In the South, Akansas Fuel Oil Co.) 


257 Air Compressor Lubrication Manual 
—Valuable information on air con- 
ressor maintenance is contain in this 


258 Modern Steam Engines—In present- 
ing steam engines as more than 
“just drives,” Bulletin 306 touches briefly 
upon some of the advantages of “by-prod- 
uct" power. Bulletin features company's 
vertical steam engines of both | meee | 
and automatic governor types. Sectio 
drawings are accompanied by engineering 
data, an illustrated discussion of construc- 
tion features and photos of installations. 
Troy Engine & Machine Co 


2 9 Pump Packings ~~ - for use on 

reciprocating and centrifugal ~ 
are illustrated by photo and described in 
this “PP folder t covers packings for 
practically all services and includes a table 
of recommendations to facilitate selecti 
the right ew | for any particular appli- 
eation. Johns-Manvilile 


TURBINES 


2 Turbine Catalog Collection—This is 

a valuable collection of bulletins in 
loose-leaf form. They cover a complete de- 
scription of manufacturer's solid wheel 
turbines and feature cross section draw- 
mgs Of typical units for both moderate 
and high steam pressure conditions. Also 
provides a description of an axial flow im- 
pulse, both single and multi-stage, and 
complete data on speed increasi and 

reduction gears. The Terry Steam 
rbine Co 


Velocity Stage Turbines — Catalog 
261 82-19R, 8 pp, features turbines for 
mechanical drives designed to operate 
under all inlet steam conditions up to 600 
psig and 750 F. Gives complete specifica- 
tions, dimensions and includes chart show- 
ing how to estimate turbine sizes. I[llus- 
trations include cutaway view, photos of 
parts. Speed governor and regulating valve, 
and emergency governor and trip valve are 
described. De Laval Steam Turbine Co 


FUELS, LUBRICANTS 


Steam Power Plant Auxiliaries—In 
262 Vol. 36, No. 4, of Lubrication, a 
technical publication on selection and use 
of lubricants, is an article on recommended 
lubrication practices for steam power plant 
auxiliaries. T[llustrated with photos and 
| sketches, it discusses automatic coal firing 


machinery, stoker design, pulverizers, tube 
| cleaners, compressors, motors, fans and 
blowers, external reciprocating elements of 
pumps and compressors. The Texas Co 


NEW IDEAS! Over 300 manufacturers showing, demonstrating, and | 
explaining latest techniques, equipment, and materials for more efficient 


Diesels, Their Fuels and Lubricants 
263 —This 46-pp book offers a well or- 
ganized and attractive presentation of 


power production and utilization, materials handling, and plant services practical information on diesel engines, 
covert their history and economics as 

mewest and best ways to expand and modernize for greater operating well thats 
. istics and operating principles. Classifica- 

and maintenance economy. | thon of diesels according to speed is ex- 


plained. Other chapters cover injection 
systems, combustion chambers, oe 
n 


ASK THE EXPERTS! An unequalled opportunity to get first-hand | systems, and diesel of) purification a 


| filtration. The baiance of the book is de- 


technical advice on adapting new cost-saving equipment, supplies, and | voted to a discussion of fuel and lubricat- 
° ing oll required by diesels and description 

methods to your present operations and future plans. In no other way of company's products Book is filled with 
photos, sectional tlluatrations and «che- 

can you get so much help on your power problems in so little time. | matic drawings: includes table showing 
relation of engine rformance to fuel 


properties. Sinclair Refining Co 


Make it a MUST for New Ideas — Bring Your Associates Fuel Ol Treatment By text, and 
| 264 sketches. this folder points out un- 

desirabie conditions in the storing, pump- 

Management International Exposition Co. ing, heating and burning of industrial fuel 


oll and the correction of these conditions 


by company's fuel oll treatment. Defines 
sludge and includes instructions for ap- 


Auspices A.S.MLE. in conjunction with Annual Meeting 
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AMERICANS WILL CRUSH 


1 TON OF COAL 


Based on Case Histories Involving 61,000,000 Tons of Coal 


Costs include . . . Depreciation, Maintenance, Re- 
placement Parts, Interest on Investment and Power 


& — 


There can be no better proof of the Built-in 
Quality of AMERICAN CRUSHERS 


PULVERIZER COMPANY 


1429 MACKLIND AVE. 
ST. LOUIS 10, MO, 
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| this primitive mining machine 
f 1883 to the efficient, scientific 
preparation plant at one of Southern'’s 
modern mines is a long step—a 
measure of the great advances in coal 
production...in dependable, 


uniform quality 


SOUTHERN’S Coal Technicians 


Bring Advanced Fuel Engineering to Industry 


Advanced fuel engineering is a two-fold proposition—modern production; 
scientific application to specific types of burning equipment. Southern Coal 
Company offers both 

In addition to the modern mines’ which produce our precision-sized, 
washed coals, Southern’s engineering approach to boiler room problems is 


logically sound. Southern’s engineers do these things 

1) Make complete plant surveys 

2) Recommend coal best suited for burning equipment 

3) Conduct actual burning tests 

4) Chart final results 

If you agree with Southern that this is the only real guide to economical 

coal utilization—if you are looking for higher efficiency at lower costs, call, 
write or wire Our nearest office today 


SERVICE FROM AMERICA'S LEADING COAL FIELDS 
Southern offers industrial buyers a wide variety of premium coals 
from the coal ields of Western Kentucky, West Virginia, Virginia, 
Eastern Kentucky, Illinois, Alabama, Arkansas, and Oklahoma 
One is right for your plant! 


A TECTED COAL TO MEET EVERY INDUSTRIAL REQUIREMENT 


Genera! Office: 333 North Michigan Avenue, Chicago 1, “ce 

Offices in, ATLANTA, BIRMINGHAM, CHARLOTTE. CHICAGO 
KNOKVILLE, LOUISVILLE, MEMPHIS. NASHVILLE, ST LOUIS 

Sincloie Coal Company. Kensos City 6, Mo ~Western Representative 
Boon: Strachan Coal Compony, tid. Montreal-Canodian Representative 


siicsttan of the fuel of] treatment. E. PF. 
& Co., Inc. 


answers several ques- 
tions power engineers ask about —— 
olls, including: What causes of 
sludge? What causes acidity 
What causes corrosion in turbines? Ex- 
planations are brief but thorough. Booklet 
is illustrated with photos of turbine in- 
staliations in which manufacturer's prod- 
ucts have been used successfully. Standard 
Oll Co. (Indiana). 


265 The Answers on Turbine Ojl—This 
2-pp booklet 


Manual —- Recently-pub- 
266 lished etin 0150 describes auto- 
matic coal scale construction and opera- 
tion, Ulustrating special design features 
which provide for high accuracy and long 
service. Included in this book are installa- 
tion photos, working drawings for typical 
installations, as well as dimensional data 
Richardson Scale Co 


Spreader Stokers—-Catalog 80, 44 pp. 
267 describes a spreader stoker with for- 
ward moving grate that slowly and con- 
tinuously discharges ash at the front. Ex- 
plains the efficiency and economy of this 
stoker, illustrating grate'’s design and oper- 
ation. Includes discussion of typical power 
plant installations of these stokers, cover- 
ing more than 30 industrial, institutional, 
municipal and public utility installations 
through the country. These are illustrated 
by ys and blueprint drawings. Detroit 
Stoker Co 


Coal Handling Equipment—Modern 
268 equipment for the storage and han- 
dling of coal and ash is presented in 24-pp 
Bulletin 300. Illustrated with sketches and 
photos of actual installations, it covers 
concrete and tile silos, cylindrical steel 
tanks, and suspended steel bunkers with 
gravity discharge bucket elevators and piv- 
oted bucket carriers. Gifford-Wood Co. 


Spreader Stoker—Bulietin SB 31, 4 
2 9 op explains and illustrates, by 
Khe design and construction fea- 
tures of company's spreader stokers, stress- 
ing their —— Also contains photos 
of installations ie City Iron Works. 


Small Crushers—"For Better 
270 and Small Scale Reduction” is 
title of this 6-pp builetin describing a 
detail the many practical applications of 
company’s small crushers, grinders, and 
shredders for reduction of coal, by- 
products, chemigals, stale and many other 
products. Typical installations are clearly 
diagrammed and explained. jal atten- 
tion is devoted to construction features 
and functional advantages of the different 
mills as applied to various reduction jobs 
American Pulverizer Co 


Spreader Stoker Selection 

271 teen-pp Form F-520-Al10M 

tended to help those choosing a spreader 
stoker to get the most for their invest- 
ment, and it points out many factors to 
be considered in the selection. It pictures 
and describes in detail the principle oper- 
ating parts of manufacturer's stokers, em- 
phasizing their Includes en- 
gineering drawings and photos of typical 
installations. American ineering Co. 


272° Spreader Stoker Data-——This is a file 

three illustrated bulletins on 
company's spreader stokers. The first dis- 
cusses seven reasons for selecting these 
stokers and describes their design, con- 
struction and operating features. The sec- 
ond is devot to a discussion of the 
dumping grate mechanism and the third 
illustrates 15 typical installations. Riley 
Stoker Corp 


DUST COLLECTING 


273 Fly Ash Elimination — Power engi- 
neers will find this 30-pp booklet 
outstanding among material on this sub- 
ject. It presents manufacturer's “Multi- 
clone” equipment (described as small-tube 
type of cyclonic dust collectors using cen- 
trifugal force for separati dust from gas 
stream) as a highly successful and econom- 
ileal means of separating | ash—not as a 

nacea for all cinder and fly ash prob- 
ems. Parts and assemblies are lilustrated 
by photos and drawings and explained in 
terms of construction, operation and ca- 

cities. Particle size and its 
nm fiy ash elimination, ts discussed and so 
is dust qpliecting efficiency as affected by 
operating conditions. Western Precipita 
tion Corp 


27 4 Dust Collecting Efficiency-—-How the 
higher and narrower inlet utliized in 
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ressure 


Delta Joint 
Gasket 


1 
5 


We tailor them to your specifications 


If you require high pressure gaskets made to 
extremely close tolerances—for service exceeding 
10,000 psi, for example —and fabricated to any 
desired diameter or cross-section, why not look 
into the special service that Goetze offers for 
making these gaskets to your order. 

The gaskets shown above are typical of the 
wide variety for high pressure service that have 
been made to order for Goetze customers. The 
flare type gasket with bellows action illustrated 
at upper right is but one example of what Goetze 
“know-how” can accomplish. 


Goetze has had over sixty years of experience 
in making specialized metallic gaskets for indus- 
try’s most complex jobs. Modern machines—many 
of them specially designed and built by Goetze 
—enable Goetze craftsmen to produce gaskets of 
any required design, shape or size...and deliver 
them with remarkable promptness. 

For further information about Johns-Manville 
Goetze gaskets, write for a copy of the new Goetze 
Gasket Catalog. Or send us a drawing or template 
for assistance on your specific problem. Address 
Johns-Manville, Box 290, New York 16, N. Y. 


Johns-Manville GASKETS 


THERE’S A JOHWNS-MANVILLE PACKING 


AND GASKET FOR EVERY SERVICE. 
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service 
eral principles 


company’s tubular dust collector contrib- 
utes to more efficient dust collecting is ex- 


ned in this ilustrated bulletin. Cut- 


ewey drewings showing tube design 
micron efficiency curves accompany the 
Sorp 


Prat-Daniel C 
METALS 
275 Engineering Data on Inconel In 
addition providing extensive in- 
formation on Inconei, 2#4-pp Bulletin T-7 
presents details on the composition 
mechanical properties and hysical con- 
stants of Inconel KX. one of the newer age- 
hardened [Inco nichel alloys. The Inter- 
national Nickel Co. Ine 
276 Steels for Hot Spots This ts an 
manual with informa- 


on steels for elevated temperature 
Includes « discussion of the gen- 


of high temperature be- 


haviour of ferrous materials and the fac- 
influencing 


their behavior; a data 


For safety’s sake choose Builders Visi- 
ble Flow Chlorinizer. No other chlorine 
gos feeder offers better protection, 
quicker protection, more reliable pro- 
tection against the escope of chlorine 
gas. Night and day, the powerful 
spring-loaded chlorine control valve 
keeps chlorine gas flowing under com- 
plete and exact control . . . yet it’s ready 
at all times to shut off the flow auto- 
matically should ony condition occur to 
interfere with sofe operation of the 
Chlorinizer. This is another of the many 
worthwhile features you get only with 
Builders Chlorinizer. For engineering 
information and Bulletins, address 
Builders-Providence, Inc, 385 Harris 
Ave., Providence 1, R. I. 


Builders motes o line of 


flow meters and controllers for laquids, 


complete 


steam, oir, gas, ond dry materials 


mechanical and differential in. 
cluding The Venturi Meter and 
Chlorinizers (chlorine gos feeders 


BUILDERS }«P 


section replete with tabular and graphical 
material covering mechanical property 
values of 21 steels, and illustrated descrip- 
tion of major high temperature testing 
facilities in the United States, and a com- 
prehensive bibliography of company's 
technical publications on the propert 
and use of steel at high temperatures. 
United States Steel 


MECHANICAL POWER 
TRANSMISSION 


Belting — Catalog 

2 28 pp. gives detailed design. 
eng! a ‘and performance data on 
manufacturer's line of transmission belt- 
ing. Tables on belt . are of contact, 
friction, horsepower correction, and service 
factors are included in the manual, to- 
gegner with hints on proper selection of a 
it and procedure for analyzing belt 
drives. [llustrations tnclude many photos 
of belt installations and drawi of trans- 
mission drives. United States Rubber Co 


Installation of Simabury, Coan. 


ROVIDENCE 
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Worm Gear Drive Manual—PFull en- 
278 gineering and ordering data on com- 


Se worm gear drives is presented in 
spp Book 4. Illustrated with photos 
a sketches it discusses ty of drives 


and construction features and provides 
selection tips. Provides ratings, dimensions, 
overhung and thrust loads on several types 
of single. helical and double worm gear 
drives, and contains many photos of appii- 
cations. Included with book is 8-pp cur- 
rent price list. Link-Belt Co 


2 9 Hydraulic Couplings— Bulletin 3924 
7 is Vol. Il of “Progress in Power.” 
a 24-pp collection of company's advertise- 
ments covering the use of hydraulic 
coupli in power plants. They feature 
on-the-job interviews in public utility 
plants and depict the increased efficiency 
through the entire plant afforded by the 
use of fluid drives merican Blower Corp 


CONDENSERS 


280 Condensers — Bulletin 441-C, 28-pp, 
covers in detail every p! manb- 
ufacturer’s line of condensers—their sim- 
licity of design, accessibility, construction 
‘eatures Illustrated with photos and 
drawings showin complete assemblies, 
parts, principles of operation. Bulletin also 
discusses ey | replacements, service 
and maintenance facilities available, and 
auxiliary equipment. Includes condenser 
tube data, pressure-conversion tables. Con- 
denser Service & Engineering 


Steam Condensers with Reverse 
281 Flow—-Eight-pp Catalog 410-1 de- 
scribes company's “self-cleaning” reverse- 
flow condenser for power plant service, de- 
signed to virtually eliminate cleaning down 
time and, in the case of divided water box 
condensers, eliminate necessity of opera- 
tion at partial load. Explains and illus- 
trates direction of water flow and revers- 
ing flow by tandem sluice gates, without 
“— ates and in single pass condensers. 
heeler Mfg. Co 


OTHER EQUIPMENT 


Concrete Floors Q & A — The de- 
282 tailed information contained in this 
booklet brings up to date, the service ex- 

riences and iate developments in this 
eid. The information covers methods and 
materials used in placing corrosion resist- 
ant concrete in a wide variety of indus- 
trial applications. Typical uses of corro- 
sion resistant concrete are listed for many 
industries and also given, are the answers 
to questions often asked about it. Lum- 
nite Division, Universal Atlas Cement Co 


Corrosion Analysis—Excellent work- 
283 in data on galvanic corrosion is 
in this 8-pp technical study of 
eerrosion by concentration cells, reprinted 
from Inco Corrosion Reporter. Vol. 3, No. 1 
Discusses concentration cells, the metal- 
ton cell type, oxygen cell type, reversible 
concentration cells, their practical aspects 
and some rules for minimizing or prevent- 
ing concentration cell corrosion. Illus- 
trated with sketches showing conditions 
which accelerate corrosion. The Inter- 
national Nickel Co., Inc 


Wired Television—-Illustrated Bulle- 
284 tin 1025, 16 pp. introduces company's 
Utiliscope, a camera and monitor type of 
equipment designed to enable an observer 
to see where he can't look. Some of the 
many applications for this wired television 
which are described and illustrated include 
viewing instrument readings at remote 
points, checking boiler water levels, watch- 
ing coal flow tn chutes, watching hazard- 
ous laboratory tests, checki furnace 
ignition. Diamond Power Specialty Corp 


Cleaning Industrial Equipment-—-This 
285 is a general information bulletin on 
manufacturer's service for cleaning steam 
generating, heat exchange and other in- 
dustrial equipment. Also included is in- 
formation on pipe line cleaning and water 
well acidizing lustrations of these serv- 
ices are included, and bulletin treats in 
detail the methods used to remove incrus- 
tations from internal surfaces economically 
with minimum of downtime. Dowell Inc 


286 Industrial Dry Coolers — Illustrated 
Bulletin DC-S0, 12 pp, presents com- 
pany'’s line of dry — equipment for 
small, “in-between” and heavy-duty cool- 
ing jobs and includes three recently in- 
troduced models. Two of these are small 
“portable” unite and the third a medium- 
size unit. Although designed as for 
cooling engine jacket water, they can also 
be used for cooling natural gas, lube olls, 
fluids of refining stages. Bulletin includes 
dimensions and — also rating tables 
for cooling water. e Marley Co., Inc 
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i Chief Research Engineer Reports 


414%) on Valve Trim Materials 


These are the words of Albert D. 
Eplett, chief research engineer of 
MANNING, MAXWELL & Moore, 
INC., Bridgeport, Conn. 

As a result of controlled laboratory 
tests made under his direction over 
a period of years, Monel" is now 
standard material for guide sections 
in four types of Consolidated Safety 
Valves. 

Here Mr. Eplett tells you about 
one of the actual tests: 

“We carried out our anti-galling 
tests,” he says, “by building a small 
valve identical to the larger ones 
ordinarily used. We devised a cam- 
operated mechanism that would 
give us lifting characteristics sim- 
ilar to those that occur with steam. 
Superheated air was carried in 
through the nozzle and up over the 
disc and guide portions, where we 
located thermocouples. When gall- 
ing occurred, a cut-out device shut 
off the operating mechanism. 

“By this method, we have tested 
a great number of valve trim ma- 
terials, including the so-called super 
alloys. And we discovered that ‘’S” 
Monel consistently showed better 
anti-galling properties in combina- 
“ens with other metals and against 


itself than any of the other metals 
we have tested — excluding, of 
course, hard facing alloys, which 
are not as economical to use.” 


“S” Monel, in addition to its non- 
galling characteristics, has the well- 
known properties and advantages 
of all INcO Nickel Alloys. It is 
strong ... tough... fatigue resistant 
--.¢orrosion resistant. It simplifies 
fabrication and offers economies in 
valve trim for high temperature 
service; it is an outstandingly effi- 
cient material for heat-treated en- 
gine castings, hot air scoops, fuel 
line fittings, pump liners, fuel and 
oil tank flanges, wing hooks, etc. 


DO THIS —- NOW 


Get more information about extra- 
hard heat-resistant “S” Monel and 
other specialized valve materials. 
Write to R. F. Johnson, c/o The 
International Nickel Company, and 
ask him to send you INCO’s valuable 
booklet, Trimming Valve Costs with 
lasting Trim. It tells you how to 
make valves last longer, whether 
they handle live steam, hot chemi- 
cals, compressed air or corrosive 
cooling water. Send today for your 
free copy. A post card will do. 


*Reg. U.S. Pat. OF 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


OF 


NICKEL ALLOYS 


SELECTED becouse of its 

superior hardness at high 

temperotures and its anti- 

galling properties, 
Monel is now standord material for guiding sec- 
tions (orrows) in this Manning, Maxwell & Moore 
Consolidated Sofety Voive. Used in the hardened 
stote, the Monel ports cast at Inco's foundry 
ore given @ ground finish with an emery cloth 
polish prior to assembly. 


* « DURANICKEL + INCON 


“Reg US Por OF 
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19TH POWER SHOW 


(Continued from page 98) 
piston type check and stop check 
designs 

Also educational in purpose will 
be the display of one of the great 
oil companies, featuring a model 
hydrostatic bearing and also a lucite 
model sleeve bearing, to demon- 
strate pressures developed by the 
rotation of the journal. Another 
visual demonstration at the same 
booth will be a plastic model turbine 
with a lubricating system revealing 
some spectacular developments in 
this important problem 

Another display will demonstrate 


High grade gas, by-product, 
steam and household stoker coal 
from Wise County, Virginia, on 
the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, on the 
Interstate Railroad. 


OND 


High grade, high volatile steam 
and by-product coal from Wise 
County, Va... on the Loaterstate 


RK ailroad 
PREMIO 


A laboratory controlled product 
blended to meet exacting stoker 
requirements From smonty, 
Va. on the loterstate Railroad. 


GLENBROOK 


The Premium Kentucky High 
Splint unmatched for domestic 
use. Produced in Harlan 
County, Kentucky, on the 
lL. & N. Railroad 


COKE 


Reda and Stonega from Wise 
County, Va. 


BLUEFIELD, W. VA. BUFFALO 


NEW YORK 


Cepable engineering personnel and the experience goined through 
long ond varied marketing activity assure proper application of one 
of the above bropds and effective servicing of any fuel requirement. 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 
BRANCHES: 

CHARLOTTE, N. C. 

NORFOLK 


how vibration control works, show- 
ing mountings for all industrial re- 
quirements, illustrating typical rub- 
ber-bonded parts so designed as to 
simplify assembly as well as im- 
proving product performance 

Stainless steel assemblies for jet 
aircraft and flexible high-pressure 
pipeline expansion joints capable of 
withstanding pressures up to 1500 
psi will be featured in a display of 
stainless steel bellows and flexible 
hose 

New material of an entirely dif- 
ferent class will be represented by 
bearings, bars and finished machine 
parts fabricated from metal powders 
of copper, bronze, iron, copper-iron, 


High grade gas, by-product, 
steam and domestic coal— Pitts- 
burgh seam from lrwin Basin, 
Westmoreland County, Penn- 
sylvania, on the Penna. Railroad. 


High volatile domestic, steam 
and by-product coal from Boone 
and Logan Counties, W. Va., on 
the Chesapeake & Ohio Ry. 


CROZER 


Genuine Pocahontas from 
MeDowell County, W. Va., on 
the Norfolk & Western Railway. 


High fusion coking coal for by- 
product, industrial stoker and 
pulverizer use from W voming 
Co., W. on the Virginian Ry. 


ANTHRACITE 


Hazle Brook — Premium Lehigh 


Raven Run— Premium Mahanoy 


CINCINNATI 
PITTSBURGH 


WER ENGINEERING—-Chicago, 


stainless steel, nickel silver and 
aluminum. Heavy duty porous metal 
bearings, because of their self-lubri- 
cating properties, will provide a con- 
tinuous oil film and installed in a 
machine may never require subse- 
quent lubrication 


The Push-Button Controls 


In instruments and controls, re- 
markable advances have been made 
since the last Power Show in 1948. 
Great strides have been made in the 
production of individual instruments 
for indicating and recording temper- 
atures, pressures, liquid levels, rates 
of flow, weights and measures and 
chemical analyses. 

Most spectacular advances involve 
remote indication and control, sev- 
eral of which have placed process 
control, and even the operation of an 
entire power plant, literally under 
finger-tip control. Going even be- 
yond the push-button control, one 
“integrated load-frequency combus- 
tion control” for the first time applies 
changes in electrical load directly to 
boiler regulation. Under this sys- 
tem, when the load on a power plant 
changes, a corresponding change is 
initiated in the combustion contre] 
equipment without waiting for a 
change in steam pressure to occur. 
This speeds up the response of boiler 
firing to variations in load demand. 

Another exhibit that will have a 
first view at the Palace will be an 
electronic master control system, de- 
veloped to solve the transmission 
problems created by control cen- 
tralization in large plants. This sys- 
tem offers improved accuracy, s 
of response, installation flexibility 
and smaller, simplified control pan- 
els with fewer moving parts. 

Accompanying the growing inter- 
est in smoke abatement and fuel 
conservation, control systems to pre- 
vent smoke formation utilize a 
robot-eye that automatically holds 
the air-fuel ratio at a point where a 
thin haze, invisible to the human 
eye, is maintained in the breeching 
beyond the combustion chamber. 

Illustrating a different phase of the 
instrument field is an exhibit featur- 
ing a pH recorder in package form, 
having all components housed in the 
recorder case, dissolved oxygen or 
hydrogen recorders, single and 
multi-point recorders for analyses of 
CO,, H., CO, CH, and O, in flue 
gases. These instruments are of 
direct value in determining combus- 
tion efficiency and in observing rates 
of corrosion. 


Power Plant Equipment Highly Varied 


A new hydrostatic testing pump 
capable of building up a pressure of 
25,000 psig will be shown, while a 
new “miniPump”™ which will handle 
clear liquids at the rate of a few cc 
per hour against pressures up to 100 
psig is designed for the chemical 
treatment of boiler water, industrial 
water, municipal water and waste. 
Spring-loaded safety and relief 
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An improved design for Hot Process Softener 
Sedimentation Tanks . . . another product 
made possible by Graver’s unique combination 

of chemical engineering skill and tank fabrication 
experience. @ The new Graver Sphericone has many fune- 
tional and structural advantages over other designs 

of hot process softener sedimentation tanks: 


@ Clearest softened water . . . because the expanding settling 
zone provides maximum settling area and lowest rising rates. 
This assures minimum load on filters . . . saves operator's 
time and filter media replacement. 


(2) Most efficient use of materials and space . . . because of 


the exclusive Sphericone shape. 


3] Uniform stress distribution . . . because of the virtual 
elimination of knuckle radii. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 
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The new Sphericone is made in 
Graver’s own shops, together 
with all the other major com- 
nent parts of the Graver Hot 
rocess Softener. Write today 
for complete data. 
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Mere ere typical examples of slog allevie- 
tien and soot remove! with SR-Series 
Chemicals All three plants heve been using 
the treatment ever yecr .. . Reed whet 

they repertt 


—“SAVING 60% ON SLAG — 
TREATMENT | 
— h- 
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——*SLAG CEASED TO BE 
PROBLEM* 


“*“SLAG DEPOSITS 
GREATLY R 
a week had 


m 12 
inches at top. slag 


ly remoy ee 


€ and east 


—— Tedey — now — is the time to get ection —— 
on Nalco SR-Series Chemicols for your 
beller furneces, Write for details on 
& 15) for coal firing Fer 
fired furneces, ask for date on Nelco 

the complete fuel off additive. 


WATIONAL ALUMINATE CORPORATION 
0234 W. 66th Plece + Chicege Minch 
Canadran be ta 

Limited, Burlington. Ont... Canada 
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PRODUCT 
Serving Industry through 


_ Practical Applied Science 
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valves with bellows construction de- 
signed to form a flexible curtain to 
isolate guiding surfaces, springs and 


spring chambers from corrosive 
liquids and gases, will be shown 
Latest advances in high-pressure. 


high-temperature cast steel valves 
for steam service shown by another 
manufacturer, are sealed by internal 
pressure to stay tight under all 
operating conditions. Heavy body- 
bonnet flanges, bolts and nuts of 
conventional valves are eliminated, 
the streamlined contour simplifies 
application and reduces cost of in- 
sulation. These valves have welded 
ends and are available in all com- 
mercial sizes in classes from 600-lb 
to 2500-lb. Small-sized integral bon- 
net steel valves for such services as 
high-pressure steam, feedwater, by- 
pass, instrument and throttling are 
available in classes of 1500 and 2500 
ib and in %-in. to 2-in. sizes. 

On display will be steam and 
Diesel engines, packaged boilers de- 
signed for high efficiencies, power 
transmissions, conveyor systems, 
material handling equipment in con- 
siderable variety 

Electrical apparatus to be seen in- 
clude, on the power side, exclusive 
of signal systems and controls, a 
comprehensive assortment of direct 
drives, variable speed drives applica- 
ble to mechanical equipment of 
many kinds, as well as variable- 
speed transmissions applicable to 


Preliminary List of Exhibitors 


synchronous motors. One exhibitor 
specializes in standby electrical gen- 
erating plants for factories, hotels, 
airports, radio stations and public 
buildings 

One innovation will be a magnetic 
clutch, which is electrically con- 
trolled and shows no wear on the 
torque-transmitting surfaces. A line 
of magnetic amplifiers and photo- 
electric cells will form a part of the 
exhibit in which the new clutch is 
featured. 

Machine tools and _ tool-room 
equipment on view will include 
metal and woodworking machines, 
measuring instruments, hand tools, 
designing and drafting equipment, as 
well as equipment suitable for the 
laboratory and model shop. Con- 
siderable space is also given over to 
maintenance equipment of modern 
design. 

The Exposition will open Monday, 
November 27, at 2 p.m. and the 
hours daily are from 11 a.m. to 10 
p.m. except Wednesday and Satur- 
day when the closing will be 6 p.m. 
Admission is by invitation and regis- 
tration only and is limited to execu- 
tives, technical and operating men 
interested in power plant and allied 
equipment. 

The Exposition is under the man- 
agement of the International Expo- 
sition Co., of which Charles F. Roth 
is manager and E. K. Stevens, asso- 
clate manager. 
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Aerodyne Atlantic Corp., New York, N. Y. 

Aerotec Corp., The, Greenwich, Conn 

Allen-Bradley Milwaukee, Wisc 

Allis-Chalmers Manufacturing Co., Milwau- 
kee, Wiac 

The Louis 

American Brass Co 


Milwaukee, Wisc 
The, Waterbury, Conn. 


American Chain & Cable Co. Inc.. R-P & 
C Vaive Div Reading, Pa 

American Chain & Cable Co., Inc., Wright 
Holst York. Pa 

American Fiexibie Coupling Co., Erie, Pa 

American Hydrovac, Inc rooklyn, N. ¥ 


American Pulley Co., The, Philadelphia, Pa 

American Pullmax Co. Inc., Chicago, Il 
American Society of Mechanical Engineers, 
New York, N.Y 

ASME Mechanical Catalog and Directory, 
New York, N. ¥ 

Ames Iron Works, Oswego, N.Y 

Ampco Metal, Milwaukee, Wisc 


Amplex Manufacturing Co., Subsidiary of 
Chrysler Corp., Detroit, Mich 
Anderson Co., The V. D., Cleveland, Ohio 


Ridgefield, N 
Works, Three Rivers 


Armstrong & Sons 
Armstrong Machine 
Mich 


q 
Armstrong Steam Trap Co Three Rivers 


Arrow-Hart & Hegeman Electric Co, The 
Hartford, Conn 

Ashton Valve Co. Wrentham, Mass 
Atiantic Gear Works. New York. N. Y¥ 
Atias Press New York. N.Y 

Atias Roller Chain & Mfg Co., Philadei- 
phia, Pa 

Atins Vaive Newark. N. J 

Automatic Switch Co.. Orange. NJ 
Bailey Meter Co.. Cleveland, Ohio 

Baltimore and Ohio Rallroad Co. Traffic 


Baltimore, Md 

Barco Manufacturing Co. Chicago, Ill 

Barkelew Electric Manufacturing Co 
Middletown, Ohio 

Barrett-Cravens Co.. Chicago, Il 

Bean Division, John -Food Machinery and 
Chemical Corp. Lansing, Mich 

Beemer Engineering Co. Philadelphia, Pa 

Relco Industrial Equipment Div. Inc., 
Paterson, J 
Beltran Associates Inc 
Berkroy Products Inc 


Dept 


New York, N.Y 
Burbank, Calif 
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Best Combustion Equipment Co., Inc., 
W.N., Caristadt, N. J 
Biddle Co., James G.. Philadelphia, Pa 


‘owson, Md 
Kansas City, 


Biack & Decker Mfg. Co., The, 
Black, Sivalls & Bryson, Inc., 


Blackburn-Smith Manufacturing Co., Inc., 
Hoboken, N 
Bond Co., Charles, Philadelphia, Pa 
Bonner & Barn-wall, Inc ew York, N. ¥ 
Boston Gear Works——-Div. The Murray Co. 
of Texas, Inc., Quincy, Mass 
Botfield Refractories Co., Philadelphia, Pa. 
Bowser, Inc., Fort Wayne, Ind 
British Industries Corp., New York, N. Y. 
Brooks Shaper Co.. New York, N. ¥ 
Brown Boveri Corp., New York, N. Y. 


Brown Instruments Div. — Minneapolis- 
Honeywell Regulator Co., Philadelphia, 
Pa 

Browne, William J.. New York, N. ¥ 


Buell Engineering Co., Inc., New York, N. Y. 

Buffalo Meter Co., Buffalo, N 

Bullders-Providence Inc., Providence, R. I 

Butler De-Scaler Corp., Jacksonville, Flor- 
ida 

Cambridge Instrument Co., Inc., New York, 
NY 


Centrifuge 
Hoboken 
Chapman 
Indian Orchard, 
Chase Chemical Corp., New York 
Chicago Metal Hose Corp., Maywood, Il 
Chiksan Co., Brea, Calif 
Clark Manufacturing Co., 
Ohio 
Clements Mfg. Co., Chicago, Ill 
Cleveland Worm and Gear Co., The, Cleve- 
land, Ohio ¢ 
Cleworth Publishing Co., Inc., New York 
Clinton Machine Co., Inc., Warner Div., 


Detroit, Mich 
Grand Rapids, Mich 
J 


Mechanical Equipment Co., 
NJ 


Vaive Manufacturing Co., The, 
Ss 


The, Cleveland, 


Clipper Belt Lacer Co., 


Coen Burner Sales Co.. Weehawken, N 

Coen Co., Weehawken, 

Commander Manufacturing Co., Chicago, 


Condenser Service & Engineering Co., Inc., 
Hoboken, N 

Congress Drives Div —Tann Corp., Detroit, 
Mich 
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We were making Consolidated 
Safety Valoes when the first 
“L” trains started running in 
New York. All of the years’ 
accumulated engineering 
knowledge, research and test- 
ing 13, today, built into per- 
formance-provedConsolidated 
“Maxiflow” Safety Valves. 


There’s over 70 years know-how 


built into CONSOLIDATED 
SAFETY 
VALVES 


Maxiflow Safety Valves are new in a// that modern engineer- 
ing can contribute. But every feature of these valves has 
been proved by field experience over many years, and by 
long-time and severe testing methods. 

In high pressure, high temperature installations, Maxi- 
flow performance establishes a new standard in safety, 
efficiency and economy. 

These Maxiflow design features mean important operat- 
ing advantages: 

Thermodisc Seat permits rapid equalization of temperature 
differentials. Thermal stresses are minimized, seat distortion can- 
not take place, permanent tightness is achieved. 

Blowdown Control adjustable to a new, low minimum. The 
exclusive “micrometer” trim ring provides a simple and practical 
chatter-proof blowdown control, externally controlled and operable 
with valve under pressure. 

Mechanical Through Bushing with precision machined sur- 
faces that provide constant entrance conditions for steam flow. 
Eliminates leakage due to porous castings. 


Retention of Popping Point is achieved by combining proper 
compensation with materials having low coefficients of expansion. 


CONSOLIDATED SAFETY VALVES 


-A Product of 
MANNING, MAXWELL & MOORE, 
BRIDGEPORT 2, CONNECTICUT 
Makers of ‘Consolidated’ Safety and Relief Valves, ‘American’ Industria! and ‘Microsen’ Electrical Instruments, ‘Hancock’ 
Valves, ‘Ashcroft’ Gauges. Builders of ‘Shaw-Box’ Cranes, ‘Budgit’ and ‘Load Lifter’ Hoists, and other lifting specialties. 


Underwood 
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Underwood 


For complete de- 
scription, plus ca- 
pacity tables, write 
for the Consolidated 
Maxiflow Safety 
Valve Bulletin. 


INC. 
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Butler and Sepviva Streets 
Philadelphia 37. Po 
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Cramer Co, Inc., The R. W., Centerbrook, 


Conn 

Crane Co., Chicago, Ti 

Crosby Steam Gege & Valve Co.. Wrentham, 


Cullman Wheel Co. Chicago, Il. 

Cutier-Hammer, Inc.. Milwaukee, Wis 

Cyclotherm Corp., Oswego, N. 

oe MT Die Casting Machine Co., New York, 
Y 


DC “Mt Sales Corp... New York, N.Y 

Dake Engine Co... New York, N 

Dampney Co. of America, The, Boston, 
Mass 

Danish Transmission Co. New York, N. ¥ 

Dayton Rubber Co.. The, Dayton. Ohio 
DeLaval Separator Co The, New York, 
N.Y 

DeZurik Shower Co., Sartell, Minn 

Diamond Expansion Bolt Co. Inec., Gar- 
wood . 

Doall Eastern Co., Inc... New York, N. 

Dowell Inc Tulsa, Okla 

Drew & Co. E. F.. New York, N. ¥ 
Durkee-Atwood Co, The, Minneapolis, 
Minn 

Duro Metal Products Co., Chicago, Ill 

Dykman Manufacturing Corp. New York, 
N.Y 


Eagle-Picher Saies Co The, Cincinnati, 
Ohio 
Eagie Signal Corp., Moline, I) 
Edge Moor Iron Works, Inc., Edge Moor, 
Dela 
Edward Vaives, Inc. East Chicago, Ind 
Elastic Stop Nut Corp. of America, Union, 
N. J 
Electra Motors, Inc.. New York, N.Y 
Electric Controller & Mfg. Co.. The, Cleve- 
land, Ohio 
Electrical World, New York, N. Y 
EF Products, Inc... New York. N. Y 
& Co., B.. London, England 
liott Manufacturing Co Binghamton, 
N.Y 


Energy Control Co., Inc New York, N. ¥ 

Engineer Co.. The. New York Y 

Ernst Water Column & Gage Co., Living- 
ston, N. J 

Everiasting Vaive Co., Jersey City, N. J 

Pauirbanks Co. The, New York, N. Y 

Fairbanks Morse & Co, Chicago, I! 

Pairfield Engineering Co The, Marion, 
Ohio 

Palstrom Co.. Passaic, N. J 

Fameco Machine Co.. Racine, Wisc 

Parris Engineering Corp. Palisades Park 


Farval Corp. The. Cleveland, Ohio 
Pederal Electric Products Co., Newark, N. J 
Fitz-U, Co.. Great Neck, N 
Flexitallic Gasket Co.. Camden, N. J 
Poley Manufacturing Co, Minneapolis 
Minn 
Pood Machinery and Chemical Corp., John 
Bean Div. Lensing. Mich 
Foote Bros Gear and Machine Corp. Chi- 
cago, Til 
Poster Engineering C Union. N. J 
Co The, Foxboro, Mass 
Catasauqua, Pa 
E’ectric Co., Inc Batavia, 
Packing C« The, Palmyra, N. 
Rubber Co.. The, Denver, Colo 
i Chain & Belt Co 
Controls Co. Glendale 
|! Power P'ant Corp 
Tilo Roofing Co., Inc., 


rdon Co., James T.. New York. N. ¥ 
raham Transmissions Inc Milwaukee 
W ise 


Graver Water Cond tioning Co -—-Division 
Graver Tank & Mfe. Co. Inc., New 


Greene red ¢ > North Wales, Pa 
Grinnell ) Providence, 
OU Cor Pittsburgh, Pa 
Hahn-Pits Corp. Brooklyn. N. Y¥ 
Harbison-Walker Refractories Co Pitts- 
burgh, Pa 
Hays Corp. The, Michigan City, Ind 
Heacon, In Philadelphia, Pa 
Heating. Piping & Air Conditioning, Chi- 
cago, I 
Hed -W ck & Ce Chicago 
Hilliard Corp.. The, Elmira 
‘anna Co. Chicago 
Ive Manufacturing Co 
Coraop Pa 
Howell Electric Motors Co.. Howell, Mich 
Hungerford and Terry. Inc., Clayton, N. J 
Industrial Press, The, New York, N. Y¥ 
Industrial Pyrometer & Supply Co., Alton 
ni 
Industry and Power, St. Joseph, Mich 
Institute of Patent Research and Develop- 
ment, In N N 
Insto-Gas Corp troit, Mix 
ument He NIJ 
ment shin Co Pittabure! 


iiating ‘ Corp Washington, 


Consult Us For: 
CHIMNEYS ... 
FURNACE WORK... 
BOILER SETTINGS 


The 
MAINTENANCE DEPARTMENT 
of 
CONDENSER SERVICE 
& ENGINEERING CO., INC. 
100 RIVER HOBOKEN, N. J. 
Offers te do 


QUICK—PROMPT 
RETUBING SERVICE 


on BOILERS — CONDENSERS 
HEAT EXCHANGERS 


ANYTHING WITH TUBES 


24 HOURS A DAY — 7 DAYS A WEEK 
365 DAYS A YEAR 


SATURDAYS - SUNDAYS 
HOLIDAYS 


WE CARRY TUBES IN STOCK 


Dey—STote 2-1415 - Night—SHeldrake 3-4735 
Boston Mass 

Doy—lAfayette 3-109] - Night—MYetic 64552 


Tulse, Okle.: 
Dey—Tulse 5-7717 - Night—Tulse 4-4060 
Night—Chester (Pa.) 

Atlante, Ge. Dearborn 4477 
Washington, D. C.: Republic 4875 
les Angeles, Col: TRinity 7861 
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Theres 
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Your Power Plant from 


AKON TREATMENT — An effective oxygen 
absorbent and sludge coagulant for boil- 
ers, either internally or externally treated 
AKON BRICKS — A solid composed of 
Akon treatment and softening chemicals 
for internal treatment in low to medium 
pressure ranges 

No. 26 INTERNAL TREATMENT — Used as 
oxygen scavenger and sludge dispersive 
agent for boilers, either internally or ex- 
ternally treated 

No. 30 SERIES — Powdered formulations 
combining all of the softening chemicals 
with an organic dispersive material 
SILIMITE TREATMENT — Effective high 
magnesium dolomitic lime for silica re- 
duction in connection with a hot process 
lime-soda softener 

No. 40 SERIES — Powdered formulations 
for scale and corrosion control as supple- 
mentary treatment for boilers in ali pres- 
Sure ranges. 

No. 160 SERIES — A liquid formulation 
consisting of the volatile amines for cor- 
fosion control in condensate return systems 


No. 20 SERIES — Powdered formulations 
designed to control excessive scale and 
corrosion problems in plant cooling cycles, 
No. 60 SERIES — Powdered formulations 
for inhibiting corrosion in brine and cir- 
culating water systems and low pressure 
boiler plants 

A-C ANTI-FOAM — A formulation to 
overcome damaging foaming in power 
plant boilers operating over 150 psig. 


a YOUR INDUSTRY — 
paper, petroleum, food, steel 
— you'll get prompt, convincing re- 
sults with Allis-Chalmers water con- 
ditioning service. 

For over 50 years Allis-Chalmers 
has been building power generation 
equipment. This experience is inval- 
uable in providing our water condi- 
tioning specialists with the extensive 


Akon and Silimite ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS 


Water Conditioning 


UV EQUIPMENT CHEMICALS SERVICE 
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background needed today to recom- 
mend correct equipment, chemicals 
and service. 

For complete information on iden- 
tification and prevention of steam 
turbine blade deposits, write for free 
Bulletin 28B7030, This bulletin pre- 
sents results of a 6 year detailed study 
in the Allis-Chalmers water condi- 
tioning laboratory. 


MILWAUKEE, WIS. 


Gentlemen: 
Please send Bulletin 2887030. 


City 


ALLIS-CHALMERS, 953A SO. 70 ST. 


Scale, Embrittlement, | 
Carry-overandCorrosion 
Carry indCorrosion = 
Jing with heavy 
| yOu are ping 
equip when you 
i 
ment against attacks po and 
The following Allis-Chalmes® . | | 
corrective chemicals, ed 3 lee. 
ed and applies by are 
available to so roubles. 
' 
H , 
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H 
H 
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NICHOLSON TRAPS 


UP STEAM FLOW 50% | ° 


or Leading Processor 


plications. 


A striking increase in steam flow from 
2000 te 3000 Ibs. an hour is reported by 
a chemical mater who recently replaced 
mechanical trap with Nicholsons. This 
cut cooking time from 105 to 55 min., « 
gratifying speed-up of 48°. 
recommended for their effective venting 
of non-condensible gases in critical ap- 


Also widely 


5 TYPES FOR EVERY PURPOSE—proc- 
ons, heat, power; size 4 
to 225 lbs. BULLETIN 450 


HIGH-PRESSURE FLOATS — Stainless, 
monel, plated steel. Welded. All sizes 
and shapes; for operating mechanisms 
and as vessels. 2-day delivery. BULLETIN 


press. 


EVAPORATORS 


for STATION HEAT BALANCE or — WATER SUPPLY 


HERE’S A JOB WE’VE BUILT FOR SAN JUAN, P. R. 


Wherever pure water is needed for boiler feed makeup, process 
work or general plant operation, a PARACOIL EVAPORATOR is a 
proven, time-tested means of handling any kind of initial raw water — 


salt or otherwise 


They ore ruggedly built—dependable—and easily maintained. 
Specific requirements dictate the design. Our years of experience in 
building units of this type — and other power plant apporatus— assures 
you of the correct solution to your problem. We invite your inquiry. 


DAVIS 


Irving Subway 
Island City, N 
Cylinder C 
deiphisa, Pa 
Jenkins Bros 


H. Jones Co., 


ic 


Div., 


Kent Co 
Lapp Insulator Co., 
Lee Engineering Co., Hoboken, N. J. 
Leeds 


Lovejoy 


al 
Y 


Magnetic 
Magnetrol, I 
Engineering Co., 
Manning, Maxwell & Moore, Inc., Bridge- 
port, 
Marsh Stencil Machine Co., Belleville, Il. 


deiphia 
Mercoid Corp 


Inc 


Johnson Corp., 
Johnson 


Kaye & MacDonald, 


International Nickel Co., 
ork Y 

Grating 

Y 

Holmesburg, Phila- 


New York, N. ¥ 
uson Gage & Valve Co., Somerville, 


New York, N. ¥ 

Johns-Manvilie Sales Corp.. New York 
The, Three Rivers, Mich. 

Manufacturing Corp., Albion, 


Inc.. West Orange, 
Owens-Illinois Glass Co., To- 


Kearney & Trecker Corp.-Waiker-Turner 
Plainfield, N. J 

Keasbey & Mattison Co., 
Keeney Publishing Co., Chicago, Il) 
The, Rome, N 

Inc., 


& Northrup Co., 


Engineering Co., Worcester, 


Eng ineerin: 


nheimer Co., 
Lyon-Raymond Corp., Greene, N 
The, Allentown, 


McClave Co., Pa. 
Publishing Co., New York, 


McGraw-Hill 
N. 


Conn 


ne., Div 


Maurey Mfg. Corp., 
Mechanical 


= Ww. H. NICHOLSON & co. 160 Oregon St., Wilkes-Barre, Pa ay Meirath Supply & Gasket Co., Inc., Phila- 


Pa 


Leibfried Mfg. Corp., C 
Leslie Co., Lyndhurst, N. J. 
Liefke Diesel & Compressor Co., R.dgewood, 
Brooklyn 
Livingstone 
Mass 
Logan 
Lonergan Co., J 
Lord Manufacturing Co., Pa. 
lexible Coupling Co., Chicago, Mi. 
Textile Machinery Corp.. Brooklyn, 


The, 


Co., 


Philadeiphia, Pa. 


Fluid Corp., Maplewood, N. J. 
: of ed H. Schaub 


| Martindale Electric Co., 
Ohio 
Type AHV Master Lubricants Co., 


Chic 
Engineerin; 


The, Chicago, 


Meriam Instrument Co., 


Metallizing Co. of America, New York, N. Y. 


Micro Switch—Div 


oore Co 
Mundet 


Oster 
Onto 
Owens-Illinois Glass Co 
Toledo, Ohio 
Palmer Thermometers, 
Ohio 
Parker Appliance Co., 
Shop View of SALT AND FRESH WATER EVAPORATORS 
built by PARACOM for Son jvon Steom Electric Station, N Y —_ 


Porto Rico W ater Resources Authority, Son Juan, Porto Rico. 
leckson & Moreland, Boston, Maw., Consulting Engineers Per 


pr 


Plant 


Milton 


Brown 
Modern of Coventry 
J. Arthur, 
Cork Corp 
Niagara Blower Co., 
Nicholson & Co., 
N.ckel Cadmium Battery Corp.. New York 
Nordstrom Rockwell Manufac- 

turing Co 
Norton Co 
Nugent & Co., Inc 


well Regulator Co., 
Roy Co 
Minneapolis-Honeywell 
Instruments 


Valve Div 


of Minenapolis-Honey- 
Freeport, Ill. 
Philadel 


Pittsburgh 


Worcester, 


© Injector Co., 


nn 


Penberthy 
2n Industrial 

phia 
Perfecting Service Co., € 
Permutit Co., 
Phelps Co 


N 


la 


Pa 


Pitz Poundry 


Powell Co., T 
New York 


Power 
Power Engineering, Chicago, Ill 
Power Equipment 
Power King Tool Corp., New York, N. Y 
Prat-Daniel Corp., 
Preferred 


The, 
Ine 


Gear Works, Inc., Philadel- 


Inc., Brookiyn, N. ¥ 
Engineering, Chic 


he Wm 


New York, N 


P orti ‘ 
ENGINEERING CORPORATION Corp., New York, N. 


Inc., New York, N. Y¥ 


1062 East Grand Street, Hizabeth 4, New Jersey Quigley Co. 


R-P 


C Vaive Div 


30 Rockefeller Ploze, New York 20, New York Cable Co., 
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East 


Ch 


Operating Engineer, New York, N.Y 


Orr & Sembower, Inc., 


Injector Co., 
Instrument Co., Philadel- 


New 


Charlies C., Jersey City, 


ct 


New York, N. Y 


Inc., % 


Inc., Reading, 


A 


Div., Philadelphia 
New York, N. Y¥ 
New York, N. Y 
North Bergen, N. J 


New York, N. ¥ 
H 


Mass 

Wm. W., Chicago, Il. 

The. 

Olsen Testing Machine Co., Tinitus, Willow 
Grove, Pa 

Omega Machine Co., mI 

O'Nell-Irwin Manufacturing Co., Lake City, 


Reading, Pa 
Manufacturing Co., The, Cleveland, 


The, Cleveland, Ohio 


Y 
Thomas, Brooklyn, 


*hariotte, N.C. 
Y 


Port Chester, Conn 
Utilities Manufacturing Corp., 


Inc.. The, New 
Co., Long 


Inc., 


Ambler, Pa 


LeRoy, N. ¥ 


Philadel hia, Pa. 
lyn, N. Y. 


Chicago, Il. 
Erie, 


Cincinnati, Ohio 


Chicago, Il 
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Philadeiphia, Pa. 
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ew York, N. ¥ 


Cleveland, Ohio 
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Wadsworth, Ohio 
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Keaylo Div., 


Inc., Cincinnati, 
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Detroit, Mich 


York, 
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necinnati, Ohio 


Providence, R. I 


merican Chain & 
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= 
Kaylo Div 
Type A Type 
Type AU 
& 
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WHERE TO USE LUMNITE 
POWER PLANTS’ 


FOR RAPID REPAIRS 


save CUT 


with a CASTABLE REFRACTORY 


Quickly adaptable to any 
size, shape or thickness, Cast: 
able Refractories made with 
Lumnite* are economical first 
aid for emergency repairs. 

For baffles, furnace walls, 
arches, door linings, you get one-piece 
refractories that reduce heat loss, 
prevent infiltration of outside air. No 
shrinkage to bother about. High 
spalling resistance. Low upkeep. 

They're easy to use, too. Add 
water to the packaged mixture, cast 
it in place or in a simple form or 
mold. Large jointless sections are as 
easy to cast as sinall special shapes. 
There’s no cutting or fitting. And 
rapid hardening Lumnite Castables 
are ready for service in twenty-four 


hours or less. 
You get time-saving, adaptab 
when you specify a Castable Refracs 
tory made with Lumnite. You geé 
a balanced, tailor-made refracto 
that results from the blending o 
selected materials. You get suitab 
refractory aggregates with cold 
setting, high-strength bindery 
Lumnite. Castables to meet dif- 
ferent temperature and insulation 
needs are made by manufacturers of 
refractories and sold by their distrib- 
utors. For further information, write 
to Lumnite Division, Universal Atlas 
Cement Company (United States 
Steel Corporation Subsidiary), 
100 Park Ave., New York 17, N. Y. 


““LUMNITE” is the registered trade mark of the calcium- 
aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


“THE THEATRE GUILD ON THE AIR'—Sponsored by LU’. 8. Steel Subsidiaries—Sunday Evenings—NBC Network 
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Ash Pit and Cinder Catcher Linings 
‘ 
he 
Casteble Refractories 
Fectory-prepered mixtures of LUMNITE ond 
selected oggregates. Mixed with water on the 
cout inte ploce fer door linings, arches, 
beffies, furnace Special shapes con be 
cost in molds, ready within 24 hours. Costables 
te meet different temperature and insulation 
needs are mode by manvfacicrers of Retfroc- 
ATLAS* 
Alias Fe 
= 


NTROL 


IN POWER PLANT 
EQUIPMENT 


Control scale and corrosion in boilers, steam and condensate 
lines, water jackets, condensers — wherever water is used 
with WRIGHT WATER-CONDITIONING CHEMICALS. 

There is a Wright Field Engineer near you who will help 
with your water conditioning problems. 


CHEMICALS 
WRIGHT CHEMICAL CORPORATION 


Specialising in Water Conditioning 
GEWERAL OFFICES AND LABORATORIES. 619 W. LAKE ST, CHICAGO 6, ILLINOIS 
Offices in Principal Cities 
SOLE DISTRIBUTOR OF NELSON CHEMICAL PROPORTIONING PUMPS 


2S | HORIZONS 


Tells the story of hall a century of Engineering Initiative from 


will find in it a concise ce scription of the services available trom 
America’s oldest and most successtul engineering and 


companies Copies may be obtained by writing — 


PIONEERING 
NEW 


... 4h attractive 
new booklet... 


world’s first electric central station to the first 
tgas turbine in an electric utility system... Indus 


or making use of power in all its applications 


Pioneer Service Engineering Co. 
23! South LaSalle Street + Chicago 4, Ilinois 


Randall Graphite Bearings, Inc., Ch 

Ray Oil Burner Sales, Inc, New York, N 

Reeves Pulley Co. of N. Y., Inc.. New York 

Company, Geo Kansas City, 

oO 

Republic Flow Meters Co., Chicago, Ill. 

Republic Steel Corp., Steel and Tubes Div. 
Cleveland, Ohio 

Research Corp.. New York, N. ¥ 

Rhoads & Sons, J. E.. Philadelphia, Pa 

Ribbie Co.. C. H., New York, N. ¥ 

Richardson Scale Co., Clifton, N. J 

Ric-wiL Co., Cleveland, Ohio 

Ridge Tool Co. The, Elyria, Ohio 

Robinson, John R., New York, N. ¥ 

Robinson Orifice Fittings Co., Los Angeles, 
Calif 

Rockwell Co., W. S., Fairfield, Conn 

Rockwell Manufacturing Co., Pittsburgh 

Rockwood Sprinkler Co.. Worcester, Mass. 

8S & S Machinery Co., New York, N. Y 

Sandersen Sales Service, Hamden, Conn 

Sanson & Sons, Inc.,. Henry E., Manhasset, 


N.Y 

a ~ a Tank & Tower Co., Los Angeles, 
Call 

Sarco Co., Inc.. New York, N. ¥ 

Schaub Co., Inc., Fred H., Chi- 
cago li 

Schaub Engineering Co.. Fred H.—Magne- 
trol, Inc., Div., Chicago, Il 

Scherr Co., George, New York, N 

Sehrader’s Son, A—Div. of Scovill 
facturing Co., Brooklyn, 

Scovill Manufacturing Company, Water- 
bury, Conn 

Service Machine Co., Chicago, Ml 

Sheidon Machine Co., Inc., Chicago, Ill 

Shell Oil Co., New York Y 

Sinex Projects, Inc., New York, N. Y. 

Skilsaw, Inc., Chicago, Il 

Smith Corp., Winfleid H., New York, N. Y 

Smith & Serrell, Inc., Newark, N 

Socony-Vacuum Oil Co., Inc., New York 

Southern Power and Industry, Atianta, Ga 

Sparling Meter Co., Los Angeles, Calif 

Spence Engineering Co., Inc., Walden, N. ¥ 

Spencer Turbine Co., The, Hartford, Conn 

Squires Co., The C. E., Cleveland, Ohio 

Star Expansion Bolt Co.. New York, N. Y 

Star Expansion Products Co. New York 

Star Puse Co., Inc., New York, N 

Steel and Tubes Div.—Republic Steel Corp., 
Cleveland, Ohio 

Stephens-Adamson Mfg. Co., Aurora, Ill 

Sticht Co. Inc., Herman H., New York, N. Y 

Strachan-MacKoe Corp. New Yok, N. Y¥ 

Strong, Carlisle & Hammond Co., Cleve- 
land, Ohio 

Superior Combustion Industries, Inc., New 

or Y 

Taylor Instrument Cos., Rochester, N. Y 

Technical Publishing Co., Chicago, Ill 

Tek Bearing Co. Inc., Bridgeport, Conn 

Texas Co.. The, New York, N. Y 

Thermix Corp., The, Greenwich, Conn 

Thermobloe Div., Prat-Daniei Corp., East 
Port Chester, Conn 

Thomas Flexible Coupling Co., Warren, Pa 

Tide Water Associated Oil Co., New York 

Tilo Roofing Co., Inc., Glasfioss Div., New 
York, N. ¥ 

Titefiex, Inc.. Newark, N 

Tripard Manufacturing Co., Inc., New York 

Troy Engine & Machine Co., Troy, Pa 

Tubular Exchanger Manufacturers Associa- 
tion, New York Y 

Uehling Instrument Co., Paterson, N. J 

Union Asbestos & Rubber Co.—Insulation 
Div., Cicero, Il 

U. 8. Electrical Motors, Inc., Los Angeles, 
Calif 

United States Hoffman Machinery Corp.. 
New York Y 

Van Dorn Electric Tool Co. New York 

Velan Engineering Co.. Montreal, Canada 

Vickers Electric Div Vickers Inc., St 
Louls, Mo 

Vincent-Gilson Engineering Co., New York 

Vogt Machine Co., Henry, Louisville, Ky 

Voss Co., Inc., J. H. H.. New York. N. ¥ 

Waldes Kohinoor, Inc.. Long Island City. 
N. 


Waldron Corp., John, New Brunswick, N. J 

Walker-Turner Div.-Kearney & Trecker 
Corp.. Plainfield, N. J 

Waliace & Tiernan Products, Inc., Belle- 
ville, N 

Walworth Co.. New York, N. ¥ 

Warner Div Clinton Machine Co., Inc 
Detroit, Mich 

Watson-Stillman Co., The, Roselle, N. J 
Waugh Equipment Co., New York, N. Y 
Wetzler Clamp Co., Long Island City, N. Y 

Wheelco Instruments Co., Chicago, Ill 
Williams & Co., J. H., Buffalo, N. Y 

Wing Mfg. Co., L. J., Linden, N. J 
Wright-Austin Co., Detroit, Mich 

Wright Hoist Div.—.+.merican Chain & 
Cable Co., Inc., York, Pa 

Yale Associates, V. Paul, Plainfield, N. J 
Yarnall-Waring Co., Philadelphia, Pa 
Yorkshire Copper Works, Ltd. The, Leeds 
England 

Zink Co., John, Tulsa, Okla 

Zurn Mfg. Co., J. A., Erie, Pa. 
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Get these Advantages with 
“PBH’”’ TILTVIEW GAUGES 


CORROSION: 
Opened 


Oxygen, one very active source of destructive corrosion, 
is continuously detected and recorded by the Cambridge 
Dissolved Oxygen Analyzer. The oxygen : 
dissolved in the feed water is determined j tk Helps Assure Boiler 
directly. The oxygen set free by dissociation oly eae eee 
in the boiler is determined by measuring the a \ 


free hydrogen in the steam. Cambridge , 
Analyzers are available in models for record- | ty Straight Accessible Passages 
ing O., H., or both O, and Hz simultaneously. ee 


Send for Builetin 148 BP. 
and economy so important, “PBH” GAUGE cocks 
DISSOLVED OXYGEN | Tiltview Water Gauges for high-up 
A N A L Y y A E R 4 _ locations are a timely investment. AIRTITE BOILER 
Tiltviews offset right or left. Write wenek tiie 
today for latest catalog and prices. BOILER ALARMS 


CAMBRIDGE INSTRUMENT CO., INC. 


3767 Grand Central Terminal New York 17, N. Y. THE PAUL B. HUYETTE CO., INC. 
Pioneer Manufacturers of 401 N. Broad St. Philadelphia, Pa. 
PRECISION INSTRUMENTS 


| New VERSENE* test kit 
CONTRO determines total water hardness 
in less than TWO MINUTES 


Babbitt | 


Adjustabte— 


RIM 
with Chain Guide 


INSTALLED, AND OPERATING, 


IN ONLY A FEW MINUTES bit 
@ Here’s easy, convenient, Now, with this new Versene* water hardness testing kit 
Range of 10 ADIUET- instant control of oyerhead, you can determine the hardness of your own boiler, process 
out-of-reach valves — right or tap water as easy as ABC—in less than 2 minutes. Any- 
f the floor! No expensive one who can tell red from blue can make this scienti 
Fem WS Neer: we cape versenate test and be accurate within one grain of hard- 
apparatus, no switches, noth- news per goilon. 
ing to break down when Sfende, sturdy, pocket-size plastic kit contains 3 vials of 
needed most! BABBITT Adjust- | chemicals and one combination measuring and mixing 
ble $ ket Ri ith Chai vial. More than 50 separate tests can be made, depending 
prec on water hardness. Complete instructions. Refills available. 
Guide is installed in a few Order The New Versene* Water Hardness Testing Kit to- 
minutes, and gives you posi- day. $5.00 Postpaid. Send Checks or M.O. No C.O.D.’s. 
tive, efficient valve control. Money Back Guarantee. Write Dept. H. 
Low initial cost is last cost! dh colons 
(Sch 


bach) 


i Th are the reagents used in the V 
Prevents accidents, prevents Method for the determination of Water Hardness. 


waste, saves money! Di Sodium Versenate 
50 g. $2.00 93:00 500 g. $10.00 


ited 
100 ce $1.00 250 cc $2.00 500 cc $3.90 1000 ce $5.00 


|, Massachusetts FRAMINGHAM, MASSACHUSETTS 
1 Babbitt Square, New Bedford Tendo Mast 
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Air Preheater Corp., The 


Agency M. Basford Company 

AllieChalmers Mfg. Co 20, 3a, 
4gency Compton Advertising, Inc 

American Blower Corp 


Agency Brooke, Smith, French §& Dorrance, Inc 
American Chimney Corp 
American 
fgency 
American 


Engineering Co 
Reatty and Oliver, Ine 


Pulverizer Co 


Agency Eggers Rankin Adv. Service 
Armstrong Machine Works 
Agency -Reassell T. Gray, Ine 


Atlas Valve Co 
Ageney PF. Schaphorst 
Babbitt Steam Specialty Co 


Agency Paul L. Kach Advertinng 
Babeock & Wilcox Co. The 2 
Agency 8. Tyson and Company, Ine 


Bailey Meter Company 

fgency Faller & Smith Row 
Beaumont Birch Company 

Agency The Harris McKinney Organication 
Belmont Packing & Rubber Co. The 

Agency -MecNevin- Wileon-Dalldorf, Ine 


Bersworth Chemical ¢ ompany 


Agency -Meisener Culver, Ine 
Kets, Wo HAT 

igency The Harris Organization 
Biddle Co. James G 


The Roland E 
Bird-Archer Co. The 

{gency -Michel Cather, Ine 
Builders- Providence, Inc 

Ageney Hammond Goff Co 
Cambridge Instrument The 


igeney Ullman Organization, Ine 


Agency Freystadt Associates, Ine 

Chapman Valve Mfg. Co, The Inside Back Cover 
faency— Sutherland Abbott 

Cities Service Co a9 
Agency —-Ellington § Company, Ine 

Cochrane Corporation 95 
igency Willard Myers {dvertising tgeney 

Combustion Engineering Superheater, Ine 16-17 
fgency M. Basford Company 

Condenser Service & Enginee ring Co. Ine 

(Crane Co 
fgency The Buchen ym pany 

Dart Mfg. Co, BF. M 118 
fgency Sutherland Ahhott 

Davis Fngineering Corporation 
fgency Thomas Delehanty, Ine 

Dearborn Chemical Company io) 
fgency The Buchen Company 

De Laval Separator Co. The 27 
tgency Donahue Coe, Ine 

De Laval Steam Turbine Co 107 
dgency leo. Giheon 

Detroit Stoker Company ° 
fgency Wilte § Barden 

Diamond Power Specialty Corp . 
4dgency Witte § Barden 

Dowell Incorporated 
foency MacManus John Adame, In 

Drew & Co, Inc, F. 1 lol 
fgency§ The Aitthin A ( 

Fastern and Fuel Assoviates 105 
fagency  Aetcham, MacLeod Grove. Ine 

Fadward Valwes, 
feency (Gebhardt & BR In 

Elliott Co 
dgency Peterson Kempner. In 

Filison Draft Gage Co 
4gency TriState Advertising ( 


ADVERTISERS 


Engineer Co. The 
Agency—Michel-Cather, Inc. 
Erie City Iron Works ; 
Agency—Davies and McKinney 
Ernst Water Column & Gage Co. 
Agency— Lasky Company 
Everlasting Valve Co. .... 
A gency—Michel-Cather, Inc 
Fairmont Coal Bureau 
Agency——-The Franklin Industrial Service, Ine. 
Fluor Corporation, Ltd. 
Agency— Dozier. Graham, Eastman 
Foster Engineering Company 
Agency — Sanger-Funnell, Incorporated 
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HELPFUL BULLETINS backlash. Covers single and combination 
unite evailabie. giving their 137 The Why » Dual 
Includes standard integra! ratios men- Generators speck van- 
(Continued from page 36) sons, prices and discounts. Metron Instru- tages of company’s dual circulation 
cations are cataloged in i6-pp tilustrated ment Co steam generator are presented clearly 
Bulletin 5286090. Units indexed and factually in Bulletin B-30-11, 16 pp. 
close-coupled pedestal double peed Reducers- Engineering Bulle- Attractively illustrated with instalia- 
single § stage multi-stage aelf 133 :=" tim 1115, 24 pp illustrated. covers a tion photos and sketches the text ex- 
fractiona! horsepower, coolant line of paraliel shaft roller bearing speed plains the principles of dual circula- 
lating fire process solids reducers, telling how to select and order tion. Telis the applications of this type 
marine, rubber-lined, paper pulp them Includes horsepower rating and of generator in both high make-up and 
axial and mixed fow pumps. Head capacity torque capacity tables, overhun load low make-up plants Beresses reduced 
charts and tables for various types of the capacities, dimensions. Also gives ta on carryover of silica and dissolved solids 
pumps are given siong with data on sizes backstops and couplings. The Falk Corp and reduced maintenance afforded 
capacities and construction features Alils Poster Wheeler Corp 
VENTILATING, 


On pH Electrodes —- Catalog EN-S5, 

MECHANICAL POWER DuSsT COLLECTING 138 28 pp, is designed to help present 
134 Exhauster Fan Data-—Illustrated users of company’s equipment in ordering 

TRANSMISSION Bulletin 5100, 20 pp, features per- replacement parts and to guide new users 
formance data on company’s industrial in selecting the proper electrodes to solve 


129 Date on Drives—-Book 2241. 16 pp exhauster Also discusses standard and their pH problems. It lists advantages of 


features companys new packeged 


special construction and available arrange- each type of electrode, and shows each 
ments. Includes complete capacity tables, assembly and all of its components in 
separate helical Discusses soutien dimensions. Robinson Ventilating Co tabular form. Glass electrodes for indus- 
= 4 trial use are shown in detail for use in ‘ 
ona o various drives, construction du “h ‘ 
details, and methods of selecting a drive 135 Tubular Dust Filter The advan plastic, Pyrex or iron assemblies. Electrodes 


6, appiications and construction for laboratory use are also covered. Buffer 

details of company’s tubular dust filters solutions, chemicals, holders and mount- 

are given tn Bulletin 24-D. Illustrated with ings are listed, as are instruments 

photos and drawings, text covers both with electrodes. Leeds & Northrup Co 

N Ret single compartment and automatic con- 

130 Neoprene ting This new single- tinuous multi-compartment untts. Dis- 139 Tube Expander—-This 2-pp bulletin 
sheet catalog section describes belt- cusses in detail the bag shaker mechanism, introduces a simplified tube rolling 

ing applicable for almost every type of dust discharge valve, dust hoppers, and control for expanding condenser and heat 


Includes load classification selection data, 
dimensions, and separate 12-pp current 
price list. Link-Beit Co 


light conveying and tranamission service housings, also additiona) equipment recom- exchanger tubing-—a precision instrument 
and is particularly adapted to use in plants mended in special cases, including pre-set- for heavy duty service. Expander ts illus- 
with high sanitary requirements. Gives  tiing chambers, beg shaker timer control trated and described; specifications and 
complete details on applications, construc- Dimensions and capacity data included dimensions given. Crane Packing Co 

tion: includes a table of technical specifi- Ruemelin Mfg. Co 


cations. Baldwin Belting, Inc 


Worm Gear Reduction Units—Bulle- OTHER EQUIPMENT CLASSIFIED ADVERTISING 
131 tin 130, 36 pp, describes company's 136 Unit Heater Code — Recentiy-pub- 7” - 


Types AT and RT worm gear epeed re- lished Bulletin 10, the Standard EQUIPMENT FOR SALE 


ducers which feature several recent im- Code for Testing and Rating Steam Unit 


provements including face-type ol! serle Heaters, supersedes the first edition of 

and new higher horsepower ratings In 1930, Bee my jointly by the Industrial FOR SALE CHEAP 

addition to rating tabies and d'mensional Unit Heater Association and the American 

data, booklet discusses construction fea- Society of Heating and Ventilating Engi- Four, DETROIT _UNDERFEED Lo- 

tures and includes operating informetion neers The new second edition is issued STOKERS eapacity 10603 /hr 5 HP 

and selection tips. The Cleveland Worm under the same authorities. While funda- 3-phase variable speed motors. Ruggles- 

and Gear Co mental engineering has not changed, im- Klingemann damper and Cutler-Ham- 

proved testing equipment instruments mer speed control. The stokers were 

32 Miniature Speed Changers Bulletin and technique have developed through used on 150 HP Kewanee Boilers until 
1 100 describes and tlilustrates «mal! the years and the purpose of the new recently. CAMPION HIGH SCHOOL, 

sized fixed ratio speed changers having edition is to recognize them. Industrial Prairie du Chien, Wis. 

higher ratios, precision gears and zero Unit Heater Association 


ERNST WATER COLUMNS 
LIQUID LEVEL GAGES 


For Every Application 
Split-Gland Water Gages 
Mica Shields and Gaskets 

Gage Glass IIluminators 
Sight Flow Indicators 
Safety Piastic Guards 

Sight Glass and Discs 
Flat Glass Inserts 
Tubular Glasses 

Try Cocks, Etc. 


went & Ernst Water Column & Gage Co. 


your LIVINGSTON, N 


power 
to speed easly — ine wi 
up? Be Well Informed About 


ere 


4) 
ce engineers. The timely articles appearing 
Pp il in each issue are essentially yp in 
Variable Spee uileys writen ‘he, eves 
ag w. Kramer, the editor o ato Mics, 
Easily installed w th old or new equipment Simplest * has been a pioneer in interpreting a 
speed. change made. Adjust to material conditions ro translating the complete, highly technical 
duction schedules without loss of time -without la \ materia! issuing from the laboratory into 


Sizes fractional to 8 h.p. Ratios to 3:1 infinitely vari 
able. Low cost. DELIVERIES FROM STOCK ¥ 


Send for complete catalog. Photos. Diegrams. Dota 


language every engineer can understand. 

, ATOMICS is the first regularly published 

=< journal of its kind. The issues sparkle with 
ring data, news of atomic power, 
of timely interest to those con- 


VEJOY FLEXIBLE COUPLING CO. ter 
the ond engineering aspects of 
cm || ATOMICS - 110 S. Dearborn St. - Chienge 3, 


Mire. Leveley Flexible Couplings and Levejey Universal Joints 
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CH/ PMAN 


STEEL VALVES 


Want valves with precision ratings that 
equal or exceed standard specifications? 
Then specify Chapman Valves. You'll find 
them the equal of custom-made valves 
every time. Yet they are economical — with 


the economy that comes from production 
line manufacture. 


You'll find it will pay to specify Chapman 
valves for every power plant need . .. for 
longer service, for better service, for lower 
maintenance. 


Available in three types of body and bonnet 
connections — welded, pressure sealed or 
flanged. Also in gate, globe, angle, or 
check types. Welding end valves available 


in globe as well as in tilting disc styles. 


Flanged bonnet, welding end, high 


pressure, gate valve. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 
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HEATER 


To Sewer 


FLOW 
TO Sewer mONCATOR 


‘to ZERO HARDNESS 


reasons why Here is the best way yet devised to produce water low An alkalinity and 


silica . . . and with all hardness removed! 


3 This has been made possible by the development of Permutit Q, an 
you ll want ion exchanger which will withstand boiling water with a pH over 10. 


rl ° Experience shows it is not seriously affected under such operating con- 
this Amazing ditions, even after 1300 regeneration cycles. 
Treatment by Permutit Q is more economical than phosphate and at 


the same time it reduces CO, in the steam. Easily controlled, this new 
Process for process softens water completely without regard to variable raw water 
hardness. 


r lant: A new bulletin giving more information about this process is avail- 
P 


able. Write for your free copy to The Permutit Company, Dept PE-11, 
@ Chemical costs are lower 330 West 42nd Street, New York 18, N. Y., or to Permutit Company 


of Canada, Ltd.. 6975 Jeanne Mance Street, Montreal. 
@ Lower olkalinity and lower 


total solids in effivent ® 


© No need for acid feeding to 
prevent deposits in high 
stage heaters and econo- 
mizers. 


=—reduces vent from Hot Lime Sod 
be 7 
: 
Re. 
y 
WATER CONDITIONING Hi ADQUARTERS FOR OVER 37 YEARS 


